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French Burr Vertical Grinding Mills. 





The engravings on this page and page 2 
are of an improved vertical burr grinding 
mill, built by the Case Wheel & Mill Co., 
Bristol, Conn. 

Those on this page are of a double mill, 
having a shaft which runs entirely through 
with a driving pulley upon each end. In the 
center of the shaft is fixed the running stone, 
on cach side of which are bed stones which 
From the 
bed plates there extend three screws, which 
pass through the outer case, and have fitted 
The 


pinions are made to move together by 


are cemented into bed _ plates, 


to them small pinions and set nuts. 
three 
means of the large spur gear shown. By 
ihese screws the stones are adjusted for the 
various kinds of grinding, and the fact of 
their being made to move together ensures a 
uniform adjustment. The hoppers are so 
made that a partition may be placed through 
the middle of them, and two kinds of grain 
fed in at the same time in each hopper, with 
provision for independent adjustment of feed 
toregulate the proportion of the two kinds 
of grain. The grain falls from the shaker 
ono the screw which is on the shaft, and is 
fed to the stones, the discharge being at the 
side of the case. End motion of the shaft is 
prevented by a double collar step bearing. 
The bed plates, to which the bed stones are 
cemented, can, by means of lock nuts on the 
adjusting screws, be prevented from coming 
together in case the grain runs out, and yet, if 
any foreign substance, such as a nail or bolt, 
should go in, the stones will separate and al- 
low it to pass through without serious injury 
being done. This is from the fact that the 
bed plates rest upon six rubber cushions, 
which exert sufficient pressure for grinding, 
and yet yield and allow the stones to separate, 
when necessary, to prevent their injury. 

A mill constructed in this 
runner in the middle, and a bed stone on each 


way, with a 
side, has the advantage that all end thrust is 
taker 
ing surface balancing that on the other, 


off the shaft, the thrust on one grind- 


The outer case is of iron, in two parts 
bolted together, and things are so arranged 
that the case may easily be separated, and 
the stones swung into position for dressing. 
Around the outside of the running stones 
ie placed fans for circulating air through 
At the right 


cut the wrench is seen in position for 


the grain and clearing the mill. 
Of the 
adjusting the stone on that side. 
The cuts on page 2 are of a single mill, con- 
structed upon the same principle. 
——_?>- - 


The Modern Steam Plant 
agement. 


and its Man- 


By Perer H. 





3ULLOCK. 
INTRODUCTORY. 


In what may be presented under the above 


title, (he writer does not lay claim to any su- 
perior mechanical knowledge, as the right to 
Say, °° This way is surely right,” or ‘‘ That 
Way positively wrong,” for conditions 


diffs n various parts of the country, and 
What may be good and safe practice in one 
sect may be dangerous in another. It 
will ply be my aim to discuss the various 
met and practices as they have presented 
ther es during an experience of twenty- 
five 
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tune to be a fireman and apprentice, a/| 
journeyman machinist and an engineer, un- 
der various conditions, from a simple runner 
of an engine to being in charge of a plant. 
And let me state right here my belief that 
the qualities necessary for success in the 
latter position can be cultivated under any 
of the ‘‘ previous conditions of servitude ”’ re- 
ferred to, 

The tendency at the present time is toward 
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ENTERED AT Post 


for these purposes are kept so adjusted that 
the greatest amount of heat, 7. e. 
that it is possible to obtain from the fuel con- 
sumed is delivered at the point where his 


power, 


| authority or responsibility may end. 


The fuel may be burned economically, and 
the greatest possible amount of steam generat- 
ed from it, while defects in the apparatus for 
its conversion into power may be sufficient to 
make the indicated horse-power per pound of 


= 








VERTICAL GRINDING MILLS. 


consolidation, and the combination of in- 


dustries that make necessary a large invest- 


ment in apparatus for generating steam, for 
converting the steam into power or other 
methods of work, and for the transmission of 
the power to where it is required for all the 
uses our Civilization has made necessary and 
desirable. The duties and responsibilities of 
those in charge of such apparatus varies ac- 
cording to how far their authority extends, 
which in some cases is to make the steam and 
convert it into power, while in other cases 
they may have charge of the various means 
employed for its transmission. But be the 
authority of him in charge limited or ex- 


tended, it should be his constant aim to see 


fuel fall far below the best records in that 
direction. 
conversion into power may be as pear per 


Or, again, the generation and 
fection as our present knowledge of the sub 
ject will permit, but the means of transmis 
sion and use may be so faulty, that the 
difference between the power developed by 
the engine, and that converted into useful 
work at the machines, may be enough to ma 
terially affect the profits at the financial end 
of the establishment. 

It will therefore be seen that, to secure the 
best results, there must be good apparatus 
and intelligent management all along the line, 
from the coal heap to the material-producing 
machines, and that these results are more 


s, in which time it has been my for- | that all the methods and apparatus employed ! likely to be obtained under one than under 
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NEw YorK, AS SECOND CLASS MATTER. 

the various 
It then 
commercial 
the 
amount of goods produced per pound of fuel, 


separate heads, competency for 
duties being of course imperative. 
follows that the measurement of 
success. very largely depends upon 
and that this wholly depends upon the ef 
ficiency and management of the steam and 
power plant as a whole. 

It will not do, however, to ignore the indi 
cator so as to become indifferent to the horse 
relation to the fuel ; 
contrary, it should be constantly consulted, 


power and its on the 


and its instructive lines carefully studied. It 


should not be a harbor for an engineer to 


anchor in, but a lighthouse to guide his 


course. We of the present day have much 
light to be thankful 


sors did not enjoy. 


for that our predeces 
We have the benefit of 
their experience, and the warnings of their 
failures. We have appliances for the safety 
of our apparatus, and for the convenient and 
accurate operation of the same, that were un 
The nature of the 
with which we deal, and the strength of the 


known to them. forees 
material necessary for their confinement, are 


better known ; in fact, as the engineer of to 
day advances through the open door of pro 
gress he finds the court of knowledge broad- 
ening out before him, ready for his explora 
tion. It is too 


often we see men trying to 


} contract: their responsibilities to correspond 


with their present knowledge, instead of striy 
ing to broaden the scope of their abilities by 


| observation and study, thereby fitting them- 


selves to occupy better positions and enjoy 
the accompanying honors and emoluments, 
From the foregoing may be inferred the 
writer’s opinion of how a steam plant should 
the kind of 
should be in charge of it. 


be constructed, and a man that 
The boiler room will be the subject of the 
next paper. 
—_ --_- 


Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. I. Horrman. 


rWENTY-FIRST PAPER. 


If an engineer is desirous of building a so 
called cheap marine engine, he will probably 
adopt some web and flange design for the up 
rights, as the expense in pattern making and 
split 
double girder upright than it is ia the web 
and flange type. 


casting is somewhat greater in the 
The latter system requires 
a core-box, and it must be cast in dry sand, 
thus increasing the first cost, but not enough 
to justify the use of flanged or green sand 
casting. 

The upper portion of the stems of the up 
right girders will be rectangular in cross sec 
tion, with an outside length fore and aft of 
width of 16” at 
the underside of the upper flange, and this 


23", and with a transverse 
width will continue downward for a distance 
of 20”, at which point it will merge into the 
curved portion of the girder, where it begins 
toswell outward for connecting-rod clearance 
(the connecting-rod will be 11 3” long from 
center to center of pins). 

The crosshead will havea distance of 1414 
from the center of the pin bearing to the 
top of the jaw portion of the combination 
fc rei ng. 
net clearance of 8 


There will be a when 


the crosshead is on the full up stroke, be 


tween it and the sleeve gland, when it is 


2 


slacked full down, and this sleeve gland will 
then be 124’ below the cylinder joint, and, as 
the flange bracket on the cylinder will be 
faced even with the joint, we have a total 
distance (adding half the stroke, 2' 3’’), of 16’ 
41%" from the center of the shaft to the top 
of the uprights, where they join the cylinder. 

The seatings on the bed-plate, to receive 
the upright frames, will be planed off on the 
same level as the cap seats for the main shaft 
boxes, and as these boxes are 20” in diameter 
outside, the center of the shaft will be 12” 
below the girder seatings, allowing a fit of 
2° on the cap. The distance of 12’’ must be 
subtracted from 16 4}%”, leaving a total height 
for the upright girders of 15’ 4,3". It will be 
19}8" from the top of the girder down to the 
wearing shoulders on the faces and edges of 
the guides, but the ends of the guides will be 9” 
above this point, and will have oil-pans cast 
in them, just above the shoulders. The bolts 
for holding the guides to the girders will be 
outside of the oil-pans. 

_The guides will be 80” long on the por- 
tions traveled by the gibs, while these gibs 
will be 27” long, and will pass over the 
shoulders on the guides, 4" at each end. At 
the lower end of the guides there will be oil- 
pans bolted to the faces and edges of the 
guides, 5” in depth, and 23’ in width. The 
extreme length of the guides will be 8’ 2”, 
and the seats on the girders, for receiving the 
guides, will be raised, to allow the projecting 
water-back to pass between them. The ex- 
treme top ends of the guides will be 10” be- 
low the top of the girder frames, conse- 
quently the extreme lower ends of the 
guides will be 9’ below the top of the frames, 
and 6’ 442" above the frame seats on the bed- 
plates. 

The usual practice is to begin to split, or 
part the girder, at the lower ends of the 
vuides, in order to form the two legs and 
feet, but this design frequently causes a sharp 
angle of the legs ; sometimes so sharp, that 
their strength to resist the rapid vertical 
strains is very much impaired. To avoid any 
approach to a weak design, I shall begin the 
parting of the legs of the girders 5’ 3” from 
their upper ends, and to form a continuation 
of the seats for receiving the guides, ex- 
tend flanges inward from each leg. The 
faces of the guides will be 38” apart ; the 
thickness of the front faces will be 12", the 
water spaces 21, and the thickness of the 
back 3”. There will 4’ clearance be- 
tween the water-back and the inside faces of 
the girder frames, so that these faces will be 
474" apart on all of the cylinders. 

The top flanges of the girder frames will 
be cast of sufficient thickness to receive the 
wooden seatings for the cylinder brackets to 
rest on, and they will project on the extreme 
outside 44" from the body of the main 
frames, in order to receive the holding down 
bolts of the cylinders. 

Before proceeding with a detailed descrip- 
tion of the upright girder frames, we must 
fix the distances between the centers of the 
cylinders. The distance between the high 
and intermediate-pressure cylinders will be 
between the intermediate 


be 


the same as that 
and low-pressure cylinders, for the reason 
that the three sections of the crank-shaft will 
be exactly alike in all dimensions. We 
must fix our centers between the cylinders by 
adding the length of the two bearings, the 
thickness of the two crank plates, the thick- 
ness of the flanges and bolts of one pair of 
coupling flanges, the length of one crank-pin 
box (counting one-half for each side), and the 
length of the hub of one eccentric; and 
when these distances are added together they 
will give us a distance of 84" between cylin- 
der centers. 

The above distance will allow a clearance 
of 174'' between the intermediate and low- 
pressure cylinder laggings, and 87’ between 
the intermediate and high-pressure cylinder 
laggings. The upright girder frames can 
then be spread 7 from outside to outside of 


flanges on the lower legs, or 6’ 3” from out- 

side to outside of the bodies of the legs, thus 

resenting a very rigid structure, and one 

that will resist all the strains, under the most 

trying conditions. 

The lower legs will have projecting flanges 
wide all the way around them. 


44 These 
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lower flanges will be 34’ thick, and will be 
drilled for eight 28” steel bolts for each leg. | 
Well-rounded corners will join these flanges 
to the bodies of the legs, and when drilling 
flanges for the bolts a facing cutter will be 
used to form a perfect seating for each nut. 


——_—_->e—___—— 
Fink Still in Trade. 


following letter from the Sanford 
Fork and Tool Co., of Terre Haute, Ind., 
explains itself. It may be added that the 
chief exposure of Fink’s methods appeared 
in the AMERICAN MACHINIST for 1884: 

It is perhaps right that we should inform 
you that the notorious Fink, of oil mixture 
fame, is again on his travels through the 
country. He is accompanied, as_hereto- 
fore, by a vast array of testimonials from 
the best manufacturing firms in the country, 
testifying to the merits of the oil mixture, 
the right to use which he is selling. It 
had escaped our minds that this man had 
been fully exposed in your valued paper, 
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Regulator for Natural Gas. 


Dr. C. E. Waldurff, of Buffalo, N. Y., has 
invented a regulator for natural gas, which 
is thus described by the Buffalo Courier : 


The regulator, which weighs but a pound 
and a half, and has no valves whatever, was 
found attached to a supply and distributing 
pipe. It is intended to be placed on the sup- 
ply pipe outside the meter. It consists of a 

| branch of the main pipe, upon which is a 
rubber bulb filled with air, into which no gas 
can enter, as the bulb is air-tight. The gas acts 
against the air like a cushion, expanding or 
contracting it as the pressure is increased or 
diminished. Against this bulb, and on the 
opposite sides of it, area pair of pressure 
arms, to each of which is attached an iron 
governor. The tripping lever is acted upon 


by the pressure of the gas as exerted on the 
pressure arms, and relieves a weight as the 
pressure increases above a certain amount. 
The weight is attached by a hook to the trip- 
ping lever, and also to a chain, the other end 
of which is wound about an ordinary globe 
valve in the pipe. 


When the weight is 
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and, after a good deal of talking and showing 
of testimonials, we finally decided to buy 
the right to use it, in payment thereof giving 
our check for $150.00. He had no sooner left 
the office with the check in his possession, 
than it began to dawn upon us that he was 
a fraud, and the matter had been fully ex- 
posed in your paper. On referring to it, we 
found that we had not all the copies which 
contain the correspondence and your expos- 
ures referring toit. We have the issues of 
85, ’86, ’87, ’88, and we write now for the 
purpose of asking you if you can furnish us 
with the issues previous to these dates, which 
have any reference to this matter. 

However, to resume our experience with 
the renowned Fink, he presented our check at 
the bank, and, of course it was not paid, as 
we had stopped payment by telephone ; and 
within the last day or two we have received 
notice that he has given it to a firm of law- 
yers here for collection. We, of course, are 
going to fight it, and in the interest of the 
public at large, we would ask you to give us 
all the information you can. 

——- ope .-———— 

The effort in England, to tow canal boats 
with locomotives, has not, so far, been suc- 
cessful. 
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thrown off the tripping lever, it falls and un- 
winds from the valves, closing the valve as 
it does so. This regulator is gauged at half 


an ounce and seven ounces, and can be 
gauged to trip at any desired pressure. The 


machine is also a perfect test for any leakage 
in any of the distributing pipes, making it a 
' valuable safeguard against leakage from any 
cause 


le 


Modern Locomotive Construction. 


By J. G. A. MEYER. 


EIGHTIETH PAPER. 


Main rods are often made of iron, some- 
times of steel ; when of the former, the best 
quality of hammered iron must 
The 
main rods (given in our last paper) are suit- 
able for rods made of the 
iron. When made of steel, the rods may be 
made slightly lighter. 


be used 


rules for finding the dimensions 


cases, steel rods are adopted simply for the | 


purpose of ensuring greater safety, and not 


| 
| 
| 
| 





of | 


But since, in many | 


best hammered | 


DecEeMBER 20. 


so much for the purpose of reducin 
weight, no difference in the dimensio) 
tween iron and steel rods is made. 

For the sake of convenience in desi: 
we have given the following tables ¢ 


ing the dimensions for iron main 
These have been determined by thx 
given in the previous paper. In the ; 


sions given we have avoided those cont 
less than one ;, of an inch, and s 


such as agreed nearest with the de 


found. 


TABLE A. 


THICKNESS OF MAIn Rops, DEPTH 0; 
SAME AT THE SMALL AND LARGE | 
Rops MADE oF Best HAMMERED 
MAXIMUM STEAM PRESSURE PER 
INcu oF Piston, 120 Pounps. 























SRR 









Diam. of Thick- Depth at Dept 
Cylind’rs. ness. Small End. Large |) 
Q’’ 15 §/7! ‘ 
9’ j 15, 2 
10 1 14% 21 
i 11g" 2" 2! \ 
=, 1% 2s 2 n 
13" 133" <8, ~j ’ 
14” Lia “16, 3 i 
15 15% “74, 3 a 
16" 1°," “7/8, 3 | 
17" 13%" b is 3 ; 
i ye ie 4 | 
19" : 8% 41, i 
20" 218, 3° 41 t 
21 “18 343 45, | 
99'' 96" i) 
] 
TABLE B. t 
THICKNESS OF Martyn Rops, DEPTH OF (HE \ 
SAME AT THE SMALL AND LARGE Enps ( 
Rops MApDE or Best HAMMERED I[noy. ; 
MAXIMUM STEAM PRESSURE PER Sqt Anh 
IncH OF Piston, 180 Pounpbs. : 
1 
Diam. of Thick- Depthat — Depth at , 
Cylind’rs. ness. Small End. Large End ‘ 
ai 
Q" " 91 
9’ 1 rd 21 ; 
10 175 1% 2 
" 8 91' 9 9 \ 
a a) as 
12" 15," 2% 24 t 
13” Lyi, 216" 37, 
14 116 258 31, 
" 52" 918” 2 
15’ 1: 8. 218 dbs ; 
16 13, : 33, 
17" 1}e" 3,95 4 
1 237! 
18" 3 5 378 41, 
19 ste ‘ 16 4), 
r r a6 ' 11 
20" 2H 334 411 
) e ¢ > 15 { 
a1 : “7/4, 3Br8 44% 
22 236 41, 5; 
rr _ Y ‘ 
TABLE C. 
THICKNESS OF Marin Rops, DEPTH OF ‘il 
SAME AT THE SMALL AND LARGE ENpDs. 
Rops MADE oF Brest HAMMERED [RON 
MAXIMUM STEAM PRESSURE PER SQv Aki 
INcH OF Piston, 140 Pounps. 
Diam. of Thick- Depth at Depth at , 
Cylind’rs. ness. Small End. Large End 
rt " 3/! 9: 
9 1 134" 2 
a a a 
w | Be | oe | 
12 1's “78 “18 : 
« 7’ ‘ ' Q23 
li ly <1 By 
9° 93 » 
e ne a4 Br 
15 It} 18 314 
16 13 31, 318 
17 148 3,5 4] 
18 | 2 816 43 
rt | 9 Qi] 5 
19” |g 3th 45, 
<0) 24 318 47. 
21 25,5" 41, Bl, 
99" oT" ’ 
~~ “16é 4; a) 
TABLE D. 
THICKNEsSs OF MAIN Rops, DEPTH o1 1 
SAME AT THE SMALL AND LARGE ENDs 
Rops Mapr or Best HAMMERED [80% 


MAXIMUM STEAM PRESSURE PER Sat (8! 


INcH OF Piston, 150 PouNnpDs. 











Diam. of Thick- Depth at Dep 
Cylind’rs. ness. Small End. Large 
9 Ly,” 13 2 
10 11, 2" 2 
1 114 214 2 
12 13¢ “18 vo 
13 116 254 3 
14 15," ois 3 
15 13, 3 3 
16 1%, 3h, 4 
17 118 37, 4 
18 2), 35 { 
19 2% 37s 4 
20 2H 43, 5 
21 2% 41) 5, 
22 “16 4% 0 


tl 
I 
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HE 


HE 
NDS. 
RON 





DrecEMBER 20, 1888 

TABLE E. 

HICKNESS OF Maryn Rops, DEPTH OF THE 
SAME AT THE SMALL AND LARGE ENDs. 
Rops MADE oF BEstT HAMMERED IRON. 
MAXIMUM STEAM PRESSURE PER SQUARE 
INcH OF Piston, 160 PowunpDs. 





iam. of Thick- Depth at Depth at 
vlind’rs. ness. Small End.|Large End. 
9 f 1 i's I “8 
10 1 is 2 is. 
i 11% 2 
12 1,’ 214" 
16 yo B 
15 13% 31, 
16 ifs ., 
17 23s 3°,’ 
| ae. | 
a0) 95 6 43° 
am 8 e 
21 26 43," 
29 95 45 : 





SIDE RODS. 

conditions 
transmit 

to another, it will 


When we consider all the 


under which a side rod must 
from wheel 


be seen that to design 


motion one 


such a rod is not 





ee - a 

AMERICAN 
yet they must be strong enough to resist the 
tensile and compressive forces to which they 
When side rods 
are subjected to a compressive force or thrust, 


are alternately subjected. 


they must not buckle in a vertical direction, 
that is, in the direction of arrow 2, Fig. 458 ; 
yet, under certain circumstances, it is desir- 
able that they should, to a limited extent, 
slightly spring or buckle in a horizontal di- 
rection, that is, in the direction of arrow 3. 
The reason for desiring a slight spring of the 
side rods in a horizontal direction is to obtain 
a certain amount of flexibility, so as to avoid 
excessive jerks on the rod and crank-pin, 
and thereby 
the crank-pin brasses, or breaking the crank- 
Here we 
essential 


lessen the danger of heating 
pins or side rods. notice a differ- 
ence between the conditions de- 
manded from a main rod and a side rod ; the 
former must do its work without buckling in 
any direction, the latter should not buckle in 
a vertical direction, but should have a cer- 
tain amount of flexibility by springing to a 
slight extent in a horizontal direction ; 
these requirements the designer should not 


and 


lose sight of. 


MACHINIST 


the center than at the ends. 
of this form 
of metal equal to that used for a rod with a 
solid rectangular section, its depth can be 
made greater than the depth of the former, 
and, consequently, it is stronger to resist the 
On the other 
hand, the opinion prevails, among a number 


The advantage 
of rod is that, with an amount 


action of the centrifugal force. 
of master mechanics, that this rod does not 
possess the required flexibility sideways, and 
we believe that, on this account, it is not 
generally adopted. A difference is also made 
by different designers in the distribution of 
metal throughout the transverse section ; the 
proportions given in Fig. 464 we find some- 
times adopted, whereas, for the same class 
and size of engines we occasionally tind the 
proportions of the cross-section to be like 
those shown in Fig. 419. 

The type of side rod shown in Figs. 462, 
463, has been 
number of years, and is said to be one of the 
As will be seen, it 
is made deeper at the center than at the ends, 


used on some railroads for a 
best type of rods in use. 


the center is less than at 
feat- 


but its thickness at 


the ends. Init are combined the best 





this matter. In 1878, before the issue of a 
special circular, he reported forty-two hy 
drants broken by freezing ; in 1879, only two. 

Many of the yard hydrants, and those con 
nected with stand-pipes, are of the variety 
known as ¥ or branch hydrants, and are not 
provided with means of draining off the 
water when the hydrant is closed. 

When the fire-pumps are used for inspec- 
tion, or for the drill of the fire organization, 
water remains in the upper portion of such 
hydrants as were closed before the pipes were 
drained, and also forces its way into the up- 
per portion of every hydrant that does not re- 
main perfectly tight under the heavy press- 
ure. The hydrants are generally tight 
enough to retain this entrapped water, and 
the hydrant-caps prevent its evaporation. 

The hazard of a single broken hydrant 
does not lie so much in the possible depriva 
tion of its use, as it does in the fact that, when 
water is forced into the pipes, there is a 
and in 
most mill-yards such an accident would tap 


great risk of the hydrant breaking ; 


all the pipes, and prevent the efficient opera- 
tion of the fire apparatus. 









































as easy as to design a main rod. We Now, a side rod which shall meet all the ures of the rods shown in Figs. 458 and 460. The possibility of such accidents can be ob 
have seen that a main rod should be stiff demands made upon it, must have a proper On account of its increased depth at the viated by opening all the hydrants when 
enough to do its work without buckling distribution of metal, and must also be of center, it is stronger to resist the action of draining the pipes for the winter months, 
in any direction; und since we can es- such a form as will reduce the cost of the centrifugal force, than the rod shown in’ and closing them afterwards 

timate very close- It is therefore sug- 
ly the pressure to tas gested that each 
which it will be sub- ° agent shall, either 
jected, its strength _ (ares on receipt of this 
to resist these press- | Fig. 458 aa | circular or at such 
ures can be readily | | : other time as he 
determined, as _B— sees fit to prepare 
shown by the fore- for freezing weath 
going rules. Side | iz ~ er, cause all the 
rods, however, labor hydrants of the de- 
under disadvant- Vig. 459 Sey scription named to 
ages to which the be opened, the pipes 
main rods are not drained, and — the 
subjected. Wear a hydrants then 
will create play be- ae <2 , closed. Rotary 
tween the axle- a | ere pumps should be 
boxes and wedges, | Fig. 460 | emptied, if not sub- 
allowing the axles Gy ' a ES ee eae eae ee ren een jasmine wlll merged, by turning 
to run out of their Ne f 4: <a] them backwards. 
proper adjustment, _ er = =a t In shutting off the 
and thereby throw- ee | water from auto 
ing an extra stress : matic sprinkler sys 
on the side rods; y ' rig. 461 tems, where there 
uneven tracks will < — 244" will be danger from 
throw the side rods Fig. 464 freezing during the 
out of parallelism, cold) months, care 
which will again in- should be taken that 
crease the stress on Sane i ff the water is drained 
the rods ; unequal Fig. 462 ely al from all these pipes, 
wear of tires, which, -.. Eaban and also that all per 
practically means a ; sons concerned — in 
difference in the ” * the care of the mill 
diameter of — the | ia mee: should snow that 
Wheels, and conse- = such valves are shut, 


quently that one or 
the other wheel must 
slipacertain amount 
during each revolution; but this slip, due to 
the unequal diameters of the wheels, cannot 
take place through any other agency than 
the side rod, and consequently the rod will 
iin be subjected to an extra thrust or pull. 
But slip is not only due to the unequal wear 
(tires; it is also caused by the form of the 
tread of tires, and, as we have seen in pre- 
Vious papers, many tires have a cone tread ; 
nsequently, in curving, the wheels having 
ch treads will run on one side of the en- 
ne on larger diameters than on the other 
side, and, consequently, slip must occur. 
other feature, which presents itself in con- 
is that the play be- 
en the axle-boxes and wedges will cause 


tion with curving, 


axles to run out of parallelism, and all 
tends to throw extra stress on the side 
s. Comparatively sudden stopping, by 
ipplication of brakes ; running over slip- 
y places on the rails ; or incautious use of 
d often plays mischief with the side rods. 
Now, these conditions are disadvantages 
ler which a side rod labors, and may 
times throw on it extraordinary press- 
Ss which 
ed, but can only be approximately esti- 
ted. 


Side 


cannot be accurately  deter- 


rods should be made as light as pos- 


, 80 as to reduce the stresses due to the 


mn of the centrifugal force toa minimum, 


Fig. 463 


MopERN LOCOMOTIVE CONSTRUCTION. 


manufacture toa minimum, Consequently, 
various types of side rods are now in use. 

In the early stages of locomotive building, 
many side rods with circular transverse sec- 
tions were used, the diameter of the central 
section being largerthan the diameters of the 
This type of rod was finally 
abandoned, because, although cheap to man- 
ufacture, it had the same rigidity both verti- 
cally and horizontally, which, as we have 
seen, is objectionable. 

Probably the most popular type of side 
rod at present in use is that shown in Figs. 
458, 459. 
lar transverse section throughout. 


end sections. 


This rod has a uniform, rectangu 
It has a 
certain amount of flexibility in the direction 

comparatively, not a 
This rod is extensively 


of arrow 8, and _ is, 
costly rod to make. 
both for freight and passenger en- 


account of 


used 
gines. On its cheapness, it is 
nearly always adopted for freight engines ; 
but for fast passenger service its metal is not 
considered to be correctly distributed, and, 
consequently, we now frequently meet with 
passenger engines for which a type of side 
rod such as is shown in Figs. 460, 461 has 
The transverse section of this 
form, as shown in Fig. 464, 


been adopted. 
rod is of the J 


here drawn to a larger scale than Figs. 460, 
461. 
form throughout; in others, it is deeper at 


For some rods the section is made uni 


Fig. 458; and on account of its decreased 
thickness at the center, it has a greater flexi 
But 


it is an expensive rod to make, and thercfore 


bility than the one shown in Fig. 460. 


we believe it is not as often adopted as its 
merits deserve. 
a ee 
Precautions Against Damage to Fire 
Apparatus by Freezing. 


The Factory Mutual Insurance Companies 





insure only mills and manufacturing estab 
lishments equipped with fire apparatus to an 
extent which renders them independent of 
public tire departments, Their system of in 
spection is almost close enough to constitute 
a supervision of the property in respect to its 
fire. In 
their custom, the following cautionary circu- 


defense against accordance with 
lar is distributed to their clients each Novem 
ber, and contains matter of general interest 
to all concerned in the care of private fire ap 
paratus : 
HYDRANTS—PUMPS—VALVES. 
The warning given in previous years to 
prepare for freezing is now repeated. 
Prior to the the first circular on 
this hydrants cracked 
were Common ; now they are exceptional. 


issue of 
point, by freezing 

The work of only one inspector has been 
reviewed, in order to measure the progress in 


and must be opened 

in case of fire under 

the sprinklers, in 
order that it will not be assumed that the 
system will be entirely automatic in its action 
over a fire. It is suggested that such valves 
should bear a notice, stating that the valve is 
shut, and must be opened in case of fire en- 
dangering the room which its sprinklers pro 
tect. All other valves connected with sprink 
ler systems are to be kept strapped (never 
chained) open as heretofore. 

In this 
left-handed 
tinctly labeled, as many cases have been ob 
served where the valves have been broken by 
an attempt to turn them the wrong way, even 
in the presence of our inspectors when Caus- 
ing them to be examined; some great dis 
asters have occurred from the mismanage 
ment of such valves, both in premises insured 
by us and also outside of our line of risks. 

The want of similiarity in the direction of 
opening and closing valves is a great mis- 
fortune, that cannot now be remedied in all 
cases. In several instances mills have been 
wet down when the fire apparatus has been 
under test, because the persons in control 
were ignorant of the right method of open 
ing and closing their own valves, 

It therefore behooves the principal manager 
of every mill to see that every left-handed 
valve or gate is distinctly labeled and mark 
ed with an arrow painted in white, to indicate 
the direction in which it should be opened ; 
or. What would be better, where there are 
only a few left-handed valves in a yard con 
taining many others, to remove them en 
tirely. 


that all 
be dis- 


connection we also urge 


valves and water-gates 















































































































































Cornell University. | 
We have received the Cornell University | 
Register for 1888-89. It shows that the | 


school is being steadily enlarged and im-| 
proved, and also that the demands made | 
upon it by those who, for themselves or their 
the 
steadily increasing. 


children, seek higher education, are | 


The number of students in attendance this 
1,174, 1,010 last 
Several new departments of study have been | 


year is as against year. 
added, and new professors appointed. 

The Sibley College of Mechanic Arts is so 
full that the authorities have found it neces- 
sary to publish a statement that only about 
one hundred can be accommodated in each 
class, and that only those passing the best ex 
aminations will hereafter be received. 

Prof. Thurston, who is at the head of this 


He is 


evidently well suited with his work there, 


department, called upon us recently. 


and is carrying it on with great enthusiasm. 
It is evidently pretty nearly the ideal life for 
such aman. He speaks in the highest terms 
of the character of the students attracted to 
his department. Their earnestness and de- 
votion to their studies is not equalled in any 
They 


are usually quite practical, come there fora 


other department of the university. 


certain definite purpose, and pursue it dili 
gently and earnestly. 

During our conversation, the subject of 
the university’s wealth came up, and Prof. 
Thurston said that the prevalent idea, that 
Cornell University is very wealthy, is not 
true all the to 
be taken into account, Though it has a very 


when circumstances come 
large endowment, it must admit each year 
one student from cach assembly district in 
the State without payment of tuition fees. 
The thus all the 
scholarships are full, is 512, besides which 


number received, when 
there are numerous scholarships and fellow 
the of 
financial aid from the university in addition 
to free tuition. This the 
from a large part of the endowment, and, 


ships, beneficiaries which receive 


absorbs income 
the professor declares, renders Cornell one of 
the poorest instead of one of the most wealthy 
universities, 

Prof. glad to 
know that his health, which at one time was 


Thurston's friends will be 
very poor, is now as good as could be de 
sired. 


8 RB — 
The Preservation of Tron. 


John Heald, the proprietor of the machine 
works Crockett, Costa 


Cal., has for some years been experimenting 


at Contra county, 
with a view to preserving exposed iron-work, 
and has demonstrated some things respecting 
this important matter that may be of great 
value. Mr, Heald, some years ago, had oc 
casion to move a gas holder at Vallejo, and 
happened to notice on the old plates, which 
were badly corroded, that the ‘shipping 
marks’ on the sheets were perfectly preserv 
ed. This led to ot 
cases of the kind, where marking had been | 
done on iron-work, and also to experiment 





the examination other 


ing with turpentine and white lead as a first | 
It found that | 
when surfaces are coated with finely ground 
lead, thinned with spirits of turpentine, no 


coating to prevent rust. is 


corrosive action or scaling takes place, even 
when heavy coats of paint are afterwards put 
the Mr. Heald says that com 
mon paint mixed with oil is too thick to pene 
trate or close the imperfections of the surface, 


on outside. 


and penetrate beneath the scale where it ex 
ists, thus leaving places for corrosion to be 
With turpentine and | 
white lead mixed thin, the very pores of the | 
iron 


gin beneath the paint, 


are closed. The interstices, to so call 


them, are too minute to receive the body 


which oil gives, but are closed by the thinner | 
compound. This is the theory, but that is a 
matter of no consequence, so long as the fact | 
is known,.—San Francisco Industry. 


*——e 


One of the minerals that abound in this | 
region is graphite, but for some reason hardly 
anything has been done hitherto in the way 
of developing and utilizing the deposits that 
are known to exist here. We learn, however, | 


P | 
that a company has been organized to work | 


} user, 
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a vein of this mineral that lies about a mile 
south of the Taylor mine, on the north hal 
of the northeast quarter of section 16, 49-338. 
The company is composed of Detroit capital- 
ists, and they have strong hopes of making 
the production of graphite a profitable in- 


| dustry.— Marquette Mining Journal, 


AO = 





Improved Tapping Machine. 

We present herewith an engraving show- 
ing a new design of tapping machine, which 
is also intended to do light drilling or thread 
cutting. 

The spindle carrying the tap, is driven by 
means of two pulleys, which run on exten- 
sions of the boxes, to relieve the pressure on 
the shaft, and are connected to the spindle 
by friction clutches thrown in or out by the 
endwise motion of the spindle. 

The knee is fitted to a vertical slide, upon 
which it may be moved by a screw and hand 
wheel. The table, which slides this 
knee, is provided with T slots, and is moved 
in and out either by the lever shown, or by 
the Its motion is limited by 
stops in either direction. A jig or other fix- 
ture may be bolted to the table, for holding 
the work, and, in tapping, the table advances 
until it comes in contact with the stop, when 


upon 


handle above. 


its motion is arrested and the spindle drawn 
forward until the clutch is thrown and the 
motion reversed, 

The spindle is driven from a countershaft 
below, which is driven from another counter- 
shaft above, by means of stepped pulleys, 
three speeds being provided for. 

When so desired, the lower countershaft 
can be driven direct from the line shaft, dis- 
pensing with the overhead shaft ; in which 
case there is only one speed. 

Provision is made for using abundance of 
oil, which flows from the table into settling 
chambers, from which it is pumped up and 
onto the work by a small rotary pump driven 
from the shaft below. The spindle is hollow, 
and long rods can be put through it and 


| . . 
| threaded, or the machine may be used for 


lapping nuts or threading bolts as well as for 


tapping holes in machine parts. Taps may 


be used from ,'; diameter or smaller, up to 
}', the friction clutches being made very 
easy of operation, to admit of the use of the 
smallest taps. 

The spindle is 41 
floor 


from the floor, and the 
x 
builder is Henry F. Jenks, Pawtucket, R. I. 


on 


space occupied is 20 36 


oe 
Covering for Steam Pipes. 


A non-conducting coating for steam pipes, 
used for the past ten years with perfect 
satisfaction by a Boulogne engineering firm, 


etc., 


is described in a recent issue of the Reeve In- 
dustrielle as being conveniently applied and 
cheap; while itcan be prepared by any steam 
It consists of a mixture of wood saw- 


| dust with common starch, used in a form of 


If 


cleaned 


thick paste. 
are well 


the surfaces to be 
from all trace of 
the adherence is perfect for either 


covered 
grease, 
wrought-iron ; 


and a thickness of 25 


will produce the same effect as that of the 


most costly non-conductors. 








_ | 
rhe 


cast or 


mm. | 
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| pipes there should be used a priming coat or 
two of potters’ clay, mixed thin with water, 
}and laid on witha brush. The sawdust 
| sifted to remove too large pieces, and mixed 
with very thin starch. A mixture of 
thirds of wheat starch with one-third of rye 
| starch is the best for this purpose. It is the 
| common practice to wind string spirally 
| around the pipes to be treated, keeping the 
spirals one centimeter apart, to secure adhesion 
for the first coat, which is about 5m. thick. 
When this is set, a second and third coat are 
successively applied ; and so on until the re- 
quired thickness is attained. When it is all 
dry, two or three coats of coal-tar, applied 
with a brush, protect it from the weather. 


is 


two- 


>_>: 


The following is from the Milling World: 


‘Late Minneapolis reports announce the 
restriction of flour production, and predict a 
shut-down in December. Buffalo mills will 
shut down for several weeks between this 
time and the holidays. Milwaukee and St. 
Louis mills also propose to restrict output 
very largely during the closing weeks of the 
year. It is proposed to cut down production 
to stiffen prices and enliven trade.” * 

If the mills cease to produce flour, there is 
not much doubt about the stiffening effect, 
but just how it is to enliven trade is not so 
clear. 

-<—>e 


New Independent Reversible Jaw Chuck. 


The Skinner Chuck Co., of New Britain, 
Conn., have brought out a new independent 
reversible four-jawed chuck, the construction 
of which is shown by the accompanying en- 
In this chuck, especial attention 
has been paid to reducing the weight as much 
as possible, consistent with strength and 
rigidity, with a view to lightening the load 
on the lathe spindle and making the chuck 
easy to handle. In some of the larger sizes, 
the weight has been reduced from former de- 
signs more than one-third. At the same time, 
tests show them to be amply strong and 
rigid. 


gravings. 


The ring and the bearings which 
take the thrust of the screws are made es- 
Into the center of the chuck 
a hardened steel bushing is screwed, against 
the smooth part of which the inner ends of 
the screws bear; this bushing taking the 
thrust when the jaws are moved outward. A 
wrench is furnished, by which the bush is re- 
moved when it is desired to reverse the jaws. 


pecially strong. 


The screws are of steel, and the jaws of steel 





WL 


FE. 


REVERSIBLE JAW CHUCK. 


case-hardened. They are made in all the 
standard sizes, from 44 to 24 inches, the latter 
size weighing 100 pounds. 
ee 

The railroads centering at New York have 
struck the canals hard this year, in the mat- 
ter of freights. There has been a determined 
}effort to kill the canals, at a big sacrifice on 
| the part of the railroads, 
|ing to note the railroad tariffs after the clos- 





ng of the canals and the Hudson river. 





- awe 
been 


| A bill has introduced in the Senate 


| for the construction of two steel rams, to be 


For copper! armed with dynamite guns. 


| Where a number of reamers are made, 


! . . . 
wheel, upon which is put emery and oil. 








It will be interest- 
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With the Correspondents. 


By JARNO. 


REAMER—MEASURING SCREWS—IN 
DRAWING-ROOM—TURNING 
A MILLING CUTTER, 


ri 
WITH - 
ETC. 


The editor of the AMERICAN Macuiy 
has handed me the following letter : 

‘* Will ‘Jarno’ please give us his met) 
for polishing the face of reamer teeth ° 
seems to me that a good surface on the { 
of a tooth is almost as essential as a g 
surface on the top. I have seen the surt 
ground with emery wheel and polished 
emery cloth, but would like to know a bet ( 
way if there is one.” Wit. G ' 
A 
surface isalmost as important on the face a 
the top; in fact, we can hardly say that th | 
is any difference in importance, because | 
either is rough, the reamer will not mak: I 
smooth hole. 


This is a pertinent question. smo 


Though the same roughn 
upon the face of a tooth is not so exactly il 
produced ina hole as that upon the outsi: I 
yet, to insist upon this as a reason why | g 
face can be left rough, would be too mu r 
like making a distinction without a differen tl 
The method spoken of by W. R. G. is go t] 


polishing can be quickly done with a leat] 


a shop where reamers are not manufactur 
for the market, the wheel can be run i: ( 


speed lathe. If the lathe has a chuck, | I 
would let it hold the wheel arbor rat! t 
than drive witha dog. If a dog leaves 

speed lathe and goes after a man, he mij t 
have as much discomfort as if a dog wi 1 
after him when he is in a hurry to get oy 

a stone wall. Since a lathe dog put out tin 
eye of my acquaintance as the arbor left 1 


centers, I had much rather see one quict|y 

hanging upon a pin, than to use it for di 

ing anything in a speed lathe. Only thi | 
leather wheel need be used after hardening « 

reamer, if the tooth faces are quite smoot! 

before hardening. If the teeth of the fluting 

mill be beveled on the that cuts 1 

faces of the reamer teeth, they will general! 


side 


be smooth enough not to need any finishing 
except polishing with a leather wheel, aft 


the reamers are hardened. The bevel 


fluting mills can be obtained in the market 
An excellent finish can also be obtained wi 
an 


it takes rather much 
The faces should be finish: 
before the tops are ground. 

I will add something about rea: 
ers that I fear the editor may cro 
out with his blue pencil, becaus 
to let it go, might teach his reader- 
a thing that will lead to questio 
able practices. A solid reamer ca 
be made to size a few holes large: 


oil stone, but too 


time. 


than itself, by rubbing one or mo! 
tooth faces with some hard piec: 
like a scratch awl] or a burnishi: 
tool. 
cuts, 


This will turn up a burr th 
but 
leaves the tooth faces rounded, a1 


soon wears away al 
not in good condition for futu 
cutting. The tells 
this thinks it is sometimes allo 
able, if we want to ream a hole 
where oil prevents t! 
from taking hold, esp 
cially if the hole be tapering. 
The witness that told me of 

workman who sized a reamer wit 
a brick, thinks that I passed ov 
his testimony rather too slighting| 


one who n 


cast-iron 
reamer 


and that, if I expect a man to sh 
a brick to prove his words, I am in a fair w 
to become as unfair as some of those Cent) 
writers. This isthe brick story : A workm 
new in a shop was asked to make seve! 
smooth holes, each of the same size. Thx 
was no reamer of that size. He found 
old one that had been laid aside, which w 
too large. With hard-burnt brick  hé 
upon the tool carriage of a lathe, 
sized the reamer and then relieved the te 
with an oil-stone. The did 
work, and the man was at once ranked as 
excellent workman. 
In the AMERICAN Macuinist of Nov 
Pedro shows a method of measuring 
that have an even 


a 


reamcr 


scre 


number of threads, whi 
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he says is better than the one shown by me 
in the issue of Sept. 29. Pedro is right ; his 
method is better than mine for the reasons he 
es, and also for a reason that he does not 
The advantage of his method that he 

does not point out is that, with it, he can 
measure the depth of a thread groove before 
‘ther one is cut, and hence he can finish 
With the 
method that I suggested, two grooves of a 
ible-threaded screw must be cut before 
asuring, and if there is a difference in the 
depths of the grooves, the caliper will not 
asure it. If the screw be four-threaded, 
quadruple-threaded, the four 
must be cut before measuring by my method. 


h groove at one operation. 


grooves 


Several correspondents speak of saving ex- 
nses in the drawing-room. Of course, the 
pattern and the machine shop should be 
helped. One tendency of man is to make 
rules to govern future action, so as to save as 
much as possible any exercise of his reason- 
Of all men in mechanical life, 
draftsman can be the least 

cuided by rules. Yet he should have a few 
iles. Among the things of general utility 
Drawings should be of standard size— 


ing powers, 


| think the 


their titles should always be in the same 
place—in lettering, no straight edge or divid- 
The machinist dislikes to 
have upon a drawing, any figures that are 
not intended for him to use. I think that he 
could to take no notice of 
figures that are made only for the pat- 
tern maker, as well 
already learned not to be confused by 
is well to 


ers need be used. 


soon learn 
as the latter has 


the machinist’s figures. _ It 
tivure the thickness of a rib and also of 
a web. In a quarter size drawing, a 
heavy line, slightly misplaced, may lead 
the pattern maker to vary one-eighth of 
an inch or more, from what the drafts- 
man intended. When a large curve is 
drawn it is a convenience to the pattern 
The 
length of the radius need not always be 


maker to have the radius shown. 


viven, but if simply the radial line is 
drawn it saves the pattern maker’s time 
Should the radius 
if the curve be so long that the center 


in tinding the center. 


does not come on the drawing, it is well 
to draw a radial line to the edge of the 
paper, and figure the length of the 
radius. When a drawing shows pieces 
to be chueked, it should also show in 
which direction to chuck them, a good 
way being to draw an arrow pointing 
through the hole, and to write the word 

chuck” near the Measure- 
ment lines should be made either black, 

heavy enough to clearly show in the 
blue print. But littlecan be 
favor of having,,upon a drawing, lines 


arrow. 


said in 


of any color except black. 
In the AMERICAN MAcuinist of Octo 
ber 27, S. W. Powel and W. L. Cheney pro 
pose the sizing of worm gearing by diametral 
pittch. This would be a great convenience, 
ln many of the lathes now in use the change 
ws differ by seven teeth, each gear being 
ne multiple of seven. In such lathes the 


ldition of change that are each a 
iltiple of 22, as 44, 66 and 88, to be placed 


the spindle stud, would enable us to cut 


rears 


st worms to diametral pitch, without the 
ldition of a pair of transforming or trans- 
ing gears. 
The AMERICAN Macuintsr of September 
22 speaks of planing rack teeth with a cut 
fastened in a clamp that is held in the 
l-post, the credit of which is due to Mr. 
New York. 
ould suggest, by way of arider, that with 


Il. Ferguson, of Excellent. 


cutter we can also turn the rack teeth, 


ietimes made around the post of an up 
ht drill. 


lurning 


A round-edge cutter is also good 

fillets. 
| it takes some little time and skill to turn 
ood fillet 
being Bunehy. 


With a common lathe 


one that does not catch the eye 
we have a 
fillet, 


Of course, if 


od lathe tool, we can turn a good 


a cutter is more economical. 
| have seen a curious 
steel 


pieces in hardening. 


iall wrenches, about 4 of an inch thick, 


th handles 2 wide and two inches long, cut 


m a sheet. 


ndred handles have split into two parts, 


case of the behavior 
They were 


In hardening, more than one 
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each about ; inch thick. In some wrenches 
the split runs the whole length of the handle. 
This is thought to have been caused by too 
much rolling of the steel when it was cold. 
In the issue of November 24, W. H. Booth 
implies that the use of an odontograph, for 
obtaining the forms of gear teeth, isa ‘*‘ make- 
shift’; that is, a temporary expedient that 
may be deceptive. I do not understand that 
any odontograph is a ‘‘ make-shift,” but that 
itis an approximate method, which can be 
accurately applied. The difficulty of apply- 
ing an exact method may lead to as much 
error as the incorrectness of an approximate 
method that can The 
methods given in two books, published within 
a few years, are certainly very nearly exact, 
and are good enough for practical purposes. 


be easily applied. 


Gears made upon any principle may be noisy. 
Of course, if they are noisy they are not per- 
fect. But I have seen gears in twenty-four 
machines, made at the same time and in the 
same conditions, some noisy and others still, 
yet it would trouble a man to pick out the 
noisy ones without making an actual trial by 
running. The gears did not look noisy. 

Will T. P. Farmer permit a small rider to 
his ‘‘ Anatomy in a Machine Shop,” issue of 
October 20 ? A hand-wheel too near another 
part of a machine is a fruitful source of pain 
to the operator, that for a moment forgets the 
narow space and wedges his band therein. A 


i 
TA | 


ih 
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As there is practically no wear upon any 
part of the machine except these shafts and 
sleeves, which are easily replaced, great dura- 
bility is secured. 

One of the wheels is movable along the bed 
by the screw shown, to secure any desired 
The 
center is also adjustable along the bed, and 


degree of tension. small wheel in the 
vertically, or may be quickly removed when 
not needed. Its office is to prevent sagging 
of the belt. 

The height from the table to the center of 
the wheels is 82, distance from center to 
center of wheels 36 
to 8 feet 
according to order. 


45° «x 18 


Belts may be used up 
from 14° to 4 


Floor space occupied, 


long, and wide, 


weight, 425 pounds 
aa 
Force in the Steam Engine and its Re- 


lation to Smooth Running. 


By Pror. Josepu TorRREY. 





SEVENTH PAPER. 

We are now ready to calculate the amount 
of inertia force developed during each of ten 
In do 
ing this we shall calculate them for an en 
gine of the following dimensions: Stroke, 1 
foot ; 60, or 


equal divisions of the piston stroke. 


revolutions per minute, one 


its, @. C 
cei 





i 





IMPROVED Beit POLISHING MACHINE. 


projecting piece on the reciprocating part of 
a machine, like the shipping-dog on the table 
of a planer, may make an uncomfortable 
battering-ram. 


it is liable 


scing so near the operator, 
to attack his legs at any time. 
Where the design of a machine makes such 
a ram necessary, | would suggest the addi 
tion of a leg shedder, after the manner of. a 
The 
tor of this machine can, at any time, tell the 


cow-catcher upon a locomotive. opera 
height of the table by measuring the length 
of his leg below the sore place. There is a 
planer in the market that can be shipped 
with one foot, as the operator stands with the 
foot the table. 
much liked. 


other upon This planer is 


ie 


Improved Belt Polishing Machine. 


The illustration shows an improved ma 
chine for running endless belts for polishing 
metallicand other articles built by the Spring- 
field Glue and Wheel Co., Spring- 
field, Mass. 

The points in which the machine differs 


Emery 


from others of its class, are in the yokes 
which pass around the belt wheels to support 
outer bearings for the shafts, the hubs of the 
wheels being made to just fill the space be- 
tween bearings, and end motion. 
The shafts are straight and plain, and run in 
straight plain sleeves, split and capable of be- 


ing tightened to take up wear, 


prevent 





revolution per second ; length of connecting 


rod 6 cranks; weight of reciprocating 
parts (piston and = rod, crosshead, crosshead 
take 


pin, and connecting rod), 1 pound. I 


these dimensions, because it will give us re 
sults that, by multiplying by a simple factor, 
can be made to fit any engine. 

Having drawn a line to represent length of 
stroke, and divided it into ten equal parts, 
inertia force for 
First, the 
weight of the reciprocating parts ; 


we calculate the amount of 
each division from three things : 
second, 
the velocity acquired or added during that 
division ; and third, the time occupied in 
passing over the division, or, in other words, 
the time occupied in acquiring or adding 
this velocity. 

We have seen previously how to find these 
elements for any engine, and, knowing them, 
we make use of our formula, which was given 
for calculating the amount of force needed to 
impart or add a given velocity to a body ina 
certain time : 


and the result will be the number of force 


units required, It is much better and more 


convenient to have 


the weight of the reciprocating parts, as this 


gives us our forces in pounds, then by divid 


ing by the number of square inches in the 
piston area we obtain the necessary pressure 


in pounds per square inch, 


of the 
stroke. 


or added during this division ?” 
to our 


makes 
stroke is one 
will 


second (since the 


will be 


second. 


this velocity ? 


the result in frattions of 


_ 


) 


We will now proceed with our calculation 


inertia for the first tenth of the 


The first question is, ‘‘ What is the piston 


velocity at the beginning and end of the di- 
vision, or, What velocity has been acquired 


Referring * 


table of velocities, given in the last 


paper, we find that the piston velocity at the 
beginning of the first division is 0, and at the 
end, .64 of 
what is the crank-pin velocity 


Now 


The engine 


the crank-pin velocity. 


one revolution per second, and_ its 


foot. Therefore the crank-pin 
travel 1 x 3.1416 3.1416 feet per 


circumference of a circle 


equals its diameter multiplied by 3.1416). 


Now, since the crank-pin travels 3.1416 feet 
} 


per second, and the piston is traveling .64 
as fast at the 


end of the first division, 


the actual speed of the piston at that point 


3.1416 x .64 


2.0106 feet per 


This, then, is the velocity aequired 


by the piston during the first division. Now, 
What has been the time occupied in acquiring 


Referring again to the table, 


we see that the crank angle at that point was 
34°, and since the crank-pin travels through 
360°, or the 


second, it will 


whole circumference, in one 


travel 34° in 44 second, or 
This is the time. Now, sub 
2.0106, and for 7, .0944, and 


since the reciprocating parts 


0944 
stituting for V, 
ror WwW. 2; 


weigh 1 pound, we have 


second, 


2.0106 « 1 


F : 21.04 force units. 
0944 

Dividing this result by 82.16 gives 

21.0. _ . s R 

1.04 £654, which is the force ex- 


32.16 
pressed as a fraction of the weight of the 
reciprocating parts. In this case, where 


atl a 
pound, 


the force is seen to be .654 of a 
This is the total 
pounds at that point ; not the number of 


pressure in 


pounds per square inch, 


Now this force, being the average 
force developed during the first division, 
is the real force at the center of that 


be laid off to 
on a line drawn perpendicularly through 
the middle point of the first 
We then proceed to the second tenth of 


division, and must scale 


division. 


the stroke, 

At the this tenth the 
velocity of piston was 2.0106 feet per 
second At the 
3.1416 
during 


beginning of 


end it} Was .847 


2 G99 feet per second, Hence, 
this 


velocity of 2.6599 


been a 
0.6493 feet 
Now, 

The 


at the beginning, 


division there has 
2 0106 
per second, added to the piston, 
What time has been occupied ? 
crank angle was 34 
hence, during the 
— 34 
16°, and this distance was traveled in 
second, or .0444 of This iS 
Then the inertia force for the 
0.€493 x« 1 
0444 


and this, divided by 32.16, gives 


and 50° at the end, 


division the crank-pin moved 50 


16 


he time. 


: a second. 


t 


second division would be 14.29 


force unils ; 
144 of the 
parts. 


weight of the reciprocating 

In exactly the same way would we calcu 
late the force for each of the ten divisions, re- 
membering only that after the 5th division 
the velocity begins to be retarded by the 
crank motion, and the question for each di 
vision after that one, accordingly, will be: 
How much has the velocity been decreased 
during this division ? The rest of the caleu- 
lation would be just the same as before. 

The 
would be laid off on a line drawn perpendicu- 


force found for the second division 
larly through the center of that division, and 


would be measured above the stroke line, 
since it represents resistance to motion. After 
passing division 5th, the forces are laid off 
downwards from the stroke line, since they 
represent resistance to retardation. 

this tind 


that we would come out with a foree laid off 


Proceeding in way, we should 


at the center of each division of the stroke. 
It is desirable to know in addition the inertia 
at the very beginning and end of the stroke. 
This can be done pretty accurately as follows: 

Considering the inertia at the back end at 
the beginning of the forward stroke, proceed 
the forces at the 


as follows; First, average 





























































































| 
middle points of the first and second divisions | 
21.04 -+ 14.29 


9 


is evidently the amount of inertia at the end | 
of the first division. We know the amount | 
of inertia at the middle of the first (21.04), | 
dnd since the inertia at the middle of the tirst | 


and we have 17.665, which | 


is the average of the forces at the beginning 
find the amount 


and end of the first, we can 

at the beginning by the 

+ 17.005 where YX is| 
9 


formula ‘ 21.04, 


the unknown amount of inertia at the begin- | 


ning of division 1; from this we get X | 
21.04 < 2) — 17.655 = 24.42, which is very 
nearly the true force at the beginning of di- 
vision 1. 

Then, at the other end of the stroke, aver- 
age the inertia for the 9th and 10th divisions, 


and we get re = 15.77 _ 14.635, which is 


the inertia at the beginning of division 10. 

Then as before, since the inertia at the middle 

of 10 will be the average of that at the end 

X + 14.635 
9 


~~~ 


and beginning, we bave GAGs 


= (15.77 « 2) — 14.635, or 16.90, 
devel- 


whence X 
which is the amount of inertia 
oped at the end of the forward stroke. 

The following table gives the inertia forces 
at the middle of each of the ten divisions of 
the stroke for an engine of the dimensions 
The forces at the ends of the 


force 


given with it. 
stroke are also given. 


Table Showing Inertia 
at Each End of Stroke, 
and at the Middle of Each 
Tenth of Stroke. 


Inertia Inertia Forces 


$ in + in Terms ot 
= Force Wt. of Recip. 
Ss Units. Parts. 
-0 24.42 0.759 
‘B1| 21.04 654 
m2 14.29 -444 
“43 9.90 B07 
24 5.16 160 
As] 0.47 OU 
- 6 3.64 .113 
a7 7.41 230 
™8) 10.76 B34 
#9 18.50 419 
B10 15.7% 490 
=O 16.90 556 


For an engine of 1 foot 
stroke ; 1 lb. wt. of recip. 
parts; lrey persec.; con. 
rod=6 cranks. 


To use this table for any engine whose con- 
necting rod = 6 cranks, we must remember 
that the inertia will increase just as the 
weight of the reciprocating parts increases, 
directly as the length of stroke, and as the 
square of the number of revolutions increases, 
That means, if an engine were developing a 
certain amount of inertia, and the weight of 
reciprocating parts were doubled, the inertia 
would be doubled. If the stroke length were 
doubled, the inertia would double, and if the 
number of per 
doubled, the inertia would be increased four 
times. If the velocity were made four times 
as great, the inertia would be sixteen times 


revolutions second were 


as great, etc. Hence we have the following 
rule. 

Square the number of revolutions per second, 
multiply together this result, the length of 
stroke in feet, and the weight of reciprocating 
Divide the product by the 
Multiply 
each of the numbers in the second column of 
the table by the result thus obtained, and the 
products will be the forces developed in pounds 


parts in pounds, 


area of the piston in square tnehes. 





per square inch of piston area, during each | 
of the ten divisions of the stroke. | 

The table given above was worked out by | 
the measurement methods mostly, and as the | 
all been done in such intervals of | 


work has 


time as I could secure from a very confining 
business, they are probably not altogether 
accurate, 
keeping track of these papers and wishes to 
profit by them, to make a table for himself, 
the | 
grasp and insight into the subject that will | 
certainly result. 
clearly understood, it will be a comparatively | 


| would advise everyone who is 


if for no other reason, on account of 


If the principles are once 


easy matter to apply them to the study of 
particular engines. 

In the next paper the inertia curve will be 
considered, and its place in the indicator 
diagram. 


| come out white, like all steel will 


|}companies, and my attention drawn to the 
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One Way of Tempering. 
Editor American Machinist : 

In reply to Question 526, P. G. R., of 
Marshall, Tex., asking for a process for 
If he will takea 
about 


tempering spring washers : 
quantity of soft water and make it 
blood warm, and then heat his spring wash- 
ers to a heat that will take temper, and drop 
them in the warm water, the springs will 
when it is 
hardened ; then take a pot, or a large ladle, 
put the springs init, cover them with raw 
linseed oil (the boiled oil is better), put the 
pot or ladle on the forge or furnace, blow slow- 
ly until the oil comes toa boil, then it will take 
fire ; letit burn ; it will make a big blaze. As 
soon asthe blaze goes down, and you see 
that the oil is all burned, let it set for a few 
seconds, then pour the whole business into 
cold Your springs are tempered, 
may be filed if necessary, will stand freez- 
ing, and will not break. 
mixture, only what soft water and linseed oil 
may be used. This is my own receipt and 
discovery, and one that will not fail you. 

I notice in your paper very often, someone 
inquiring how to temper a drill or tap, so it 
My way of doing a job of 
reamer or screw- 


water. 


This is not a costly 


won't crack. 
tempering a drill, tap, 
plate, is to melt’ prussiate of potash on the 
want to temper, while heating the 
article, Heat a 
piece of gas-pipe if fora tap, reamer or drill, 
and hold the article in it until the right color 
comes, whieh any good knows. 
The potash is to prevent the tool from crack- 
ing ; it will cause it to work free when using 
the tool, and will give it a finer finish. 
Wa. D. TROUTNER. 


piece I 
then plunge it into water. 


machinist 


Dimension Lines on Drawings, 
Editor American Machinist : 

In my letter, appearing in Dec. 8 issue, I 
did not intend to refer to full or broken lines, 
as you make me do, but to the location of 
Text book rules say make 
dimension lines as ip upper cut. 


the arrow points. 





I do it as in lower cut, and I ask again, 
which is better on a soiled drawing or dark 
blue print ? W.S. RoGEers. 


Boiler Explosions, 
Editor American Machinist : 

In your columns I have already drawn at- 
tention to the great differences between the 
allowed pressures in boilers in America and 
England. Whilst I consider that in America, 
especially on the Mississippi cargo boats, a 
dangerously high pressure is allowed, I think 
also that English practice is too cautious, and 
Ina 
letter addressed to Hngineering 1 advocated 


even positively wasteful of material. 


for steel boilers of 27-ton steel (60,480 pounds) 
and double riveted a working pressure of 





Pp 20,0004 
D 


than usual practice here, which also allows | 


This is considerably higher | 


nothing more, even when steel of higher | 
tenacity and proper ductility is used. 

Since my letter appeared, I have been ap- 
proached personally by a gentleman con- 


| 
nected with one of the leading boiler insurance 


relative loss of life from boiler explosions 
in England and America. 

In the United Kingdom, in the year 1887, | 
there were only 33 explosions, which resulted 
in the death of 21 persons and injury to 89 | 
others. In the year 1886 the explosions 
numbered 82, and killed 80 persons, injuring | 
57. From the report of the Hartford Steam 
Boiler Insurance Company, it appears that in 





[887 there were no fewer than 198 explosions 
in America, the 
power isabout equal, it is supposed, to that of 
These 198 explosions killed 
right 264 people, and injured—many fatally | 


where amount of steam 


Britain. out- | 
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—388, a grand total of killed and injured 
nearly tenfold the British rate. 

A full third of the English explosions in 
1887 were of small vertical boilers, a class 
usually found in out-of-the-way places, where 
attention is bad. An examination of the 
American list proves that nearly two-fifths 
of the American explosions took place in 
saw mills and other wood-working establish- 
ments. These number 73; miscellaneous 
come next, with 27, and third on the list come 
portable agricultural and hoisting boilers, 
and so on, the list closing with one at textile 
manufactories. 

This is what one would expect ; saw mills 
head the list, and, I was about to add, very 
properly. The boiler of a saw mill is exposed 
to great risk. In the first place, it may. be 
—in America—far from grace in the shape 
of arepair shop, and hidden deeply in a 
dense forest country. There is usually no 
call to save fuel in a wood-working establish- 
ment, and any fool who can shovel in slabs 
and waste timber is 
after a saw mill boiler.’ 
waste-wood shovelers who are careless of the 
water level, and who think they have made a 
grand discovery, when they find out that, by 
hanging the scrap heap onto the safety valve 
lever, the engine will do double work. After 
making due allowance for the difficulties in- 
separable to so large and thinly settled a 


“é 


good enough to look 


It is just these 


country as the United States, it certainly does 
appear that the proportion of explosions is 
At the same time, I 
am not inclined to put down the difference to 


out of all good reason. 


the higher working pressures to the extent 
my friend here would seem to indicate. Ex- 
plosions are by no means always due to actual 
nominal weakness of the boiler, so much as to 
such causes as improper working. 

The almost universal externally fired boiler 
of America isnot common in England, where 
external firing is rightly looked upon as 
dangerous, and I am decidedly of opinion 
that a rapid diminution of explosions would 
follow the abandonment of this system of 
working, which has so much to recommend 
it in America, both on the score of simplicity 
and cost. Most boiler explosions which do 
occur would probably do so despite all rules 
as to pressure, for they are simply the result 
of willful overloading of safety valves, or 
gross ignorance, which no rules can provide 
for, and such explosions must of necessity be 
far more frequent in America, with the con- 
ditions I have pointed out as existing in 
frontier settlements more especially, more 
sharply defined than in England, where it is 
stated at least half the boilers are under more 
or less skilled and independent outside in- 
spection. Hence, though I would not ad- 
vise the higher limit of American pressures 
to be anywhere applied, I still consider that 
Tam fully warranted in calling for more 
liberal allowances in England, where high 
class boilers are frequently taken out, to 
make room for others of greater strength, 
which would still be more than sufficiently 
strong in America, even in the opinion of the 
most cautious. 

I know of some near here which 
have single-riveted—2-inch pitch—shells 84 
inches diameter. Properly constructed as to 
dome connections, 


boilers 


such boilers would be 


here looked on as suited for 50 pounds’ press 


| ure at most, and being old and hand-riveted, 


would be preferred at 45 pounds. They 
were, however, fitted with large domes, the 
hole in the shell being cut out the full size of 
the dome, and unstrengthened. Now, accord- 
ing to my English ideas, the very outside 
pressure in such boilers should be 40 pounds, 
and indeed, 80 pounds seems better for such 
a dome attachment. To my knowledge these 
boilers worked for years at 60 pounds, and 
when I became aware of their faulty con- 
struction, I cleared out of that locality as 


soon as possible. As no word of any explo- 


|sion ever reached me, I have thought they | 


must be now removed, but am making in- 
quiry to learn. 

Il ought to add, thai, though inspected by 
a boiler insurance company, they were not 
taken as a risk, being considered and reported 
as unsafe and over-pressed. 

I give the example, so that American en- 
gineers may express an opinion on the press 
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ure they would consider suitable in this cas: 
As they did not burst, or have not yet burs 
we cannot say what margin of safety thi 
possess, but it must be very small at | 
pounds. It is not, of course, for such boile: 
that I favor greater pressure allowances, bi 
for high class drilled work of good steel } 
reputable makers. W. H. Boorn. 
Manchester, England. 


Piece-Work. 
Editor American Machinist : 

I have been reading with much interest 
your article in the issue of Nov, 24, o 
‘*Piece-work.”” Asa planer hand of twenty 
four years’ experience, I feel entitled to ex 
press my opinion. 

As you refer to politics, I will take th 
same liberty, and say I voted for ‘‘ Prote« 
tion,” and now I write for protection. 

Protection, I mean,from a further reductioi 
of wages for machinists ; for as sure as piec 
work is adopted in a shop, just so sure ther 
is a gradual fallin prices of piece and day 
work. My experience has been that such is 
the case, and that it is natural. 

One or two incidents will, I think, illustrat: 
my meaning. Some years since [ secured a 
situation, and worked perhaps two mouths 
receiving $3.75 per day. The proprietor 
then wished me to take the work by thi 
piece, and said he paid $20 for the planing 
of one size machines, $18 and $15 for tw: 
others. 

I took the contract, but soon learned that 
he had reduced the prices by $5 on the first 
$2 on the second and $8 on the third. On 
being asked about it, the proprietor said, 
‘*The other fellow made too much money 
out of us.” So there was reduction No. 1. 

After planing two lotsof the $20 machines, | 
was told there would be ten machines in the 
next lot, and that the price would be $18. 

With the improved methods I had intro 
duced, and hard work, I brought the cost of 
planing down toa few cents over $10 for each 
machine, leaving me $8 protit. Then I was 
told that I could not have over $15 each, and 
the result was, we parted. 

Now, Mr. Editor, if that man had been 
paying $25 for so much work year after 
year, and was satisfied, why did he cut me 
down to $15 ? 

I think I can answer ; he did it to illustrate 
human nature, or, as you express it, ‘‘ supply 
his wants with the least possible exertion.” 

During the time I worked for him there 
had been no reduction in selling prices ; on 
the other hand, a rise, if anything. It was 
in 68, 69 and ’70. 

I have taken no piece-work since, for I saw 
the effect, and resolved not to take any more 
dollars out of my body to put half into my 
pocket and half into my employer’s, and at 
the same time establish a lower rate of pay 
for my successor. 

There is this fact that cannot be gainsaid— 
every manufacturer knows just the time on 
each piece, and every shortening of that 
time is noted, and the next man is looked to 
to lower it, if possible. 

You speak of the double responsibility 
of a foreman who serves as foreman and in 
What will be the result in the shop 
work, where the 
ceives a percentage on all machines 
pleted ? 


spector. 
where I now foreman re 


com 


When a man has worked a few years in a 
shop, he should be able to know what he is 
worth to his employer, and, if receiving that, 
should be man enough to earn it, and a little 





more, so that he may have the face to ask for 
| more. 

A general adoption of the ‘* piece-work” 
| system means a general reduction in day 
| pay prices. Day Pay. 
| 
Thinking and Wages, 
| Kditor American Machinist : 

In your issue of Dec. 1, ‘‘ Tramis’’ seems 
|to express the idea that the best way for a 
| young man to get along in the shop, or inany 
|mechanical pursuit, is to think solely of his 
work, and of improving himself in his chos 


en vocation, and to give no thought to the 


question of wages. 
This 
men, but it will not do for the vast majority 


may be all well enough for som: 





th: 
m 


CO 
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of men. Most men must think of their 
waves, and how they can increase or maintain 
them. There are men to be met with who 
are mechanical enthusiasts, and who can’t 
think of much else if they try. If sucha 
man happens to possess practical mechanical 
ability at the same time, the question of 
waves will take care of itself so far as he is 
concerned. But men of such exceptional 
ability, that they can safely trust the wages 
tion to take care of itself, are rare, and 
are born, not made. No matter what the 
veneral standard of ability may be, there 
wil!, in the nature cf things, be many who are 
inferior to the few, and it will always devolve 
upon the many to look closely after the mat- 
ter of wages, for no one will do it for them ; 
and it can be depended upon that the other 
side of the matter will be looked after by 
those who pay wages. 

The idea that work is in itself desirable, and 
that men should work for the sake of work, 
may do well enough as a theory, but it is a 
condition which the average workman has to 
face ; and unless he sees to it that he receives 
the highest possible wages in return for such 
work as he can do, his wife and babies are 
liable to suffer for lack of the common com- 
forts and necessities of life. 

Mere work is not in itself desirable, it is 
that which men get in return for their work 
which is desirable. 

The goods of the manufacturer, ready for 
sale, represent the labor of himself and that 
of his workmen, which latter has 
isto be paid for. It is recognized as entirely 
proper and right for him to make use of every 
fair and honest means of increasing or main- 
taining the price at which they must 
be sold. Giving no thought to the 
prices of goods would not work very 
well for a .manufacturer. When I 
have anything to sell, I expect to try 
to get the highest price for it, and I do 
not complain if others having things 
to sell to me do the same thing, whe- 
ther it is goods or labor they have to 
sell, so long as there is no monopoly, 
but open and free competition. 

T. A. PANDIE. 


been or 


Willing Machine Centers and 
Pening. 
Editor American Machinist : 
The letter of Mr. Kirchner, pub- 
lished in your issue of Dec. Ist, under 


the title, ‘‘A Milling Machine 
Trouble,” reminds me that I saw 


something in a shop, not long ago, which 
would indicate that there are other things be- 
sides pening, which may cause milling ma- 
chine centers to be out of line with the 
spindles. 

What I saw wasa chap drilling the hole 
for the center in the casting which goes upon 
the overhanging arm. It had been fitted to 
the arm, and he had the milling machine 
belted up, and a full length twist drill in the 
spindle. Things were left loose enough to 
allow of the casting being slipped back to- 
wards the drill, and it was fed through by 
the cross motion of the table, a piece of iron 
being bolted to it which, coming into contact 
After the 
hole was drilled in this way, the casting was 


with the casting, shoved it along. 


taken to a vise, and a reamer, used by hand, 
finished the job. 

Now, if Mr. Kirchner happened to use a 
e machine having the hole for the 
outer supporting center made in this way, it 


millir 


would be hardly necessary to look to pening 
asthe cause for the center being out of line, 
because not one in a thousand would be true 
if gin with. 

im inclined to think that the trouble with 
Mr. Kirehner’s machine came from the fact 
that the builder failed to take the proper 
Means to secure a true hole, and that, when 
Mr. Kirchner put a reamer in the spindle of 
the machine, and reamed the hole in its proper 
builder 
Anda 
small boring bar with a single-ended cutter 


Position, he simply did what the 
should have done, but failed to do. 


should precede the reamer, not a drill, except 
Still, I do not un- 
the evil effects of accidental or care- 


© make way for the bar. 
aderrate 
less pening, for 1 have seen and had reason to 
nt its disturbing influence too often. 





There are too many users of machinery, 
who, while they would know enough to avoid 
abusing a sliding surface upon a tool or ma- 
chine, do not hesitate to hammer and bruise 
any other surface, especially if it is unfinished, 
seeming to think that, as long as it is not a 
working surface no harm is done, overlook- 
ing entirely the effects of the pening. And yet 
it often happens that as much harm is done 
to a machine by hammering or otherwise 
abusing a rough and unfinished surface, as 
would be done by hammering a finely fitted 
sliding surface. 

In connection with this matter of pening, 
my first lesson regarding it may not be unin- 


teresting. It was in my young days, when-I 
had much more to learn than I could have 


been made to realize. I was running a planer 
and doing the general jobbing and repair 
work in a large establishment. They had in 
another department a good deal of wood- 
working machinery in use, and along with 
the rest a double-headed frizzer. It hada 
large table of cast-iron, which was about 2” 
thick, and the man who operated it used a 
hammer for pounding the pieces of wood 
which he was working, onto the spurs of the 
form. He always laid the hammer down on 
the table in the same place, which was back 
of and about equi-distant from the heads, 
and when I was called in to fix matters, the 
result of laying that hammer in the same spot 
hundreds of times per day for several years 
was apparent, in the condition of the table, 
which was ‘‘ humped up” in the middle so 
badly that no good work could be done on 
it. I was to put it on the planer and plane it 


again, and, perceiving that it would be 


true 








MACHINIST 





B. It then becomes the fulcrum, or point 
from which the spring vibrates, and, being 
moved to the left, the spring is in effect 
shortened, and its resistance increased, and 
A scale is attached to the outside 
of the case, by means of which the proper 
adjustment for any given pressure is indi- 
sated. The manner of attaching the spring 
to the stem is shown, the stem being attached 
to the piston by a ball joint, to allow for the 
curvilinear motion of the end of the spring. 

Above the spring there is another joint, 
which allows for the motion necessary to 
carry the pencil ina straight line. This is 
accomplished by a slotted guide, in which a 
small roller runs, which is attached to the end 
of the pencil lever, and through the center 


vice versa, 


of which the pencil passes. 

The range of the lighter spring is from 10 
to 25 pounds, and the heavier from 30 to 100. 

The entire side of the case upon which the 
scale is fastened opens upon a hinge which 
is at the left, exposing the entire mechanism, 
and steam can be admitted to the instrument 
when it is thus open. The screw ZL holds the 
hinged portion of the case in its place, and 
also serves to force it open, by being removed 
and screwed into a hole above. The guide 
pulley for the cord can be swung into any de- 
sired position to suit circumstances. The de- 
tails of the instrument seem well carried out, 
and we see no reason why it sheuld not meet 
with favor amongst engineers. One of these 


instruments has been in use at the fair of the 
American Institute recently, and some dia- 
grams which we saw, taken from the White- 
hill-Corliss engine there, are very creditable 
Two 


both to the engine and to the indicator. 




















3ACHELDER’S ADJUSTABLE SPRING INDICATOR. 


made too thin in the middle if planed without 
first straightening it, I was directed to turnit 
over and pene the under side to bring it near- 
ly straight before taking a cut over it. Tak- 
ing a hammer, I soon succeeded in getting as 
much tension in the under surface as there 
was in the upper, and the table was nearly 
I then fastened it to the planer-bed, 
As soon as the tool 


true. 
and began to plane it. 
took from the top surface the effects of the 
pening there, that which I had done with my 
little hammer on the under surface, having 
no longer anything to counteract it, began 
to show its effects by drawing the table down 
in the center, which it did to an amount 
about equal to its former altitude. I dida 
good deal of hammering, filing, and planing 
on that table, and never got it as straight as 
it should have been, But while I was work- 
ing on it, I had an opportunity to study the 
subject of pening, and ever since have had a 
vivid idea of its power for evil in the machine 
shop. FAy. 
<=> 


Bachelder’s Adjustable Spring Indicator. 


We present herewith a perspective and a 
sectional view of an indicator which employs 
but two springs for a range of pressures 
from 10 to 100 pounds. 

The usual spiral spring is in this indicator 
dispensed with, and a straight, flat spring 
substituted, the effective length of which 
may be varied to adapt it to various steam 
pressures. 

The manner of doing this is shown in the 
sectional view, where S is the spring, 
and MV a block, which is moved along the 
spring by the screw and milled head /’, and 


diagrams were taken upon the same paper, 
one with the spring set at 50 Ibs., and the 
other at 40 lbs. The ability to dothis might, 
under certain circumstances, be advantageous, 
especially in checking the accuracy of the 
spring. Theindicator is made by Thompson 
& Bushnell, 120 Liberty street, New York. 
—_>- 
Engines of the Steamship “ Falls of In- 
versnaid,” 

We abridge from Engineering the follow- 
ing, in relation to the engines of a steel cargo 
steamer, built by Russell & Co., Greenock, 
Scotland. 

The ‘‘ Falls of Inversnaid ” has been fitted 
with a set of Rankin’s patent disconnective 
quadruple-expansion engines. ... . There 
are four cylinders 18 in., 26 in., 36 in., and 
respectively, with a 
stroke of 389 in., arranged tandem fashion 
over a double-throw crank-shaft. The high- 
pressure cylinder is placed above the first in- 


52 in. in diameter 


termediate, and the second intermediate cy]- 
inder above the low-pressure, so as to make 
virtually 
which may be operated independently at sea, 
in the event of the other breaking down. In 
furtherance of this important facility, a re- 
ducing valve has been fitted to the low-press- 


two separate engines, either of 


ure half of the engines, to supply steam 
direct from the boilers, and a special exhaust 
pipe has been led from the high-pressure half 
This valuable jrin- 
ciple of duplication has been carried into ef- 
fect throughout the engine department, as 
there are two separate main boilers instead of 


to the waste steam pipe. 


one of the double-ended type, so commonly 
employed, and there are two donkey boilers 


clamped firmly in any position by the screw ‘in place of the usual single one. Then again, 








7 








the forced draught system is operated by two 
independent fans and engines, so that the 
chances of a possible complete breakdown 
have been reduced to a minimum. 

When designing the engines of the ‘‘ Falls 
of Inversnaid,” the makers, Messrs. Rankin 
and Blackmore, of Greenock, earnestly laid 
themselves out to make them their ideal of 
the most perfect type for a cargo steamer, 
combining the greatest possible simplicity 
with compactness and smooth working. That 
the design is simple goes without saying, as 
the most superficial glance at the engravings 
will show, for there are only two engines in 
place of the three which form the ordinary 
triple-expansion engine, will be 
seen, a very special feature is presented by 
the extreme ease and rapidity with which all 
the various parts can be examined or over. 
hauled. Then these engines are so compact 
that they take up 3 feet less room fore and 
aft than the makers’ triple-expansion engines 
of equal power. 

With regard to the working of these en- 
gines, this was the subject of hearty congratu- 
lation from the engineers present at the trial, 
as the uniform smoothness and absence of 


and, as 


vibration quite surprised those who were pre- 
pared to judge this matter from the usual 
standpoint of the old-fashioned two-crank 
compound type, forgetful of the fact that, 
with quadruple-expansion, the steam can be 
economically used during a much longer por- 
tion of the piston stroke, and further, that 
the high-pressure steam in the two upper cyl- 
inders affords admirable cushioning to the 
under cylinders, with their comparatively 
low pressures. The upper cylinders are con- 
nected to the lower by strong cast- 
iron brackets, arranged so as to permit 
the lower cylinder covers to be lifted 
for examination of pistons (and _re- 
moval, if need be,) without disturbing 
the upper cylinders. To save friction 
and trouble, and also to enable the 
under cylinder covers to be raised high 
enough to give ample room for over- 
hauling, there is only one piston-rod 
stufling-box (bolted and in halves) be- 
tween each pair of cylinders. These 
stufling-boxes are fitted with a com- 
bination of elastic and rigid metallic 
packing, and the glands can be easily 
adjusted while the engines are run- 
ning, so that the advantages of tail 
rods are secured without the trouble of 
leaky glands, which have given rise to 
so much complaint with the high- 
pressure cylinders of triple-expansion en- 
gines. The reversing gear is arranged with 
a small steam engine, actuating a worm- 
wheel on the ‘‘ all-round” principle, and bas 
double-barred link motion of ample strength, 


made adjustable at the wearing parts. The 
eccentric rods are of best forged  scrap- 
iron, with double jaws, fitted with brass 


bushes and malleable iron covers ; the straps 
are of polished wrought-iron, lined with 
brass. The weigh-shaft has been fitted with 
malleable iron levers, having oblique slots, 
so that the cut-off may be independently 
The 
air pump is single-acting, and the circulating 
pump double-acting, and they, along with 
the feed and bilge pumps, are worked by 
strong malleable iron levers, coupled at one 
end to the connecting-rod gudgeon of the 
after engine, and at the other end to the 
pump crosshead by double links, fitted with 
adjustable solid brasses secured by double 
nuts. The crank-shaft is of the built descrip- 
tion, of bést forged iron, made in two inter- 


regulated for each half of the engine. 


changeable pieces. The turning gear consists 
of a large wheel fixed on the after end of the 
crankshaft, actuated by a worm held by a 
strong cast-iron bracket bolted on the sole 
plate, and it can be worked either by hand or 
by means of rope gearing, driven by the 
ballast donkey engine. 
=> = 
The Toledo, Columbus & Southern Rail- 
road is experimenting with crude oil for fuel, 
so far, it is said, with good success. 
é a. S 
A Detroit firm recently made two sheets of 
copper ¢ inch thick and 114 feet square, 
Each sheet weighed 3,000 Ibs. 
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AMERICAN 


Change of Date. 


As the AMERICAN MACHINIST has hereto- 
fore been issued, there has been a discrepancy 
its date and time of appearance. 
Jeginning with Jan. 3, we shall make the 
date conform to the day of issue, and, in or- 
der to do this satisfactorily, the date, begin- 
ning with the present issue, will be gradually 
changed up that time. Further than 
this gradual shifting of dates for a few 
there will the paper 
appearing on Thursday as usual. 





between 


to 
is- 
be no change, 


sues, 


RR 


Who Pays Postage? 


There is a movement on foot to secure still 
cheaper letter postage, it being proposed to 
| reduce it to one cent per ounce, just half the 
present rate. This, it is thought, would re- 
duce the receipts of the Post Office Depart- 
|'ment by ten to fifteen millions of dollars, 
‘though, in the light of experience with past 
reductions, we are disposed to doubt it. 

But an interesting thing in connection with 
|the matter is the discussion which is going 
‘on in the press regarding it. The Chicago 
Times, for instance, thinks that it is not ad- 
visable make the reduction, because it 
will not appreciakky benefit anybody except 
business men, who®as a Class, are abundantly 
able to pay a fair price for the maintenance 
of the service. 

Such an argument shows how easy 
even for those who are supposed to be leaders 
lof thought, to entirely misapprehend the 
| principles involved in the discussion of an 
Such arguments are 
| quite common, and are generally accepted as 
conclusive by those who never stop to look 
below the mere surface of things. To show 
| their fallacy, it is only necessary to recall the 
indisputable fact that, generally speaking, 
the consumer of a thing pays all the neces- 
sary cost of its production, and that all the 
necessary expense involved in the carrying on 
| of business or commercial operations must be 
paid by the consumer of the goods dealt in. 
Anything which increases the expense in- 
creases the cost of the goods to the consumer, 
and, the other hand, anything which 
lessens the expense decreases the cost of the 


to 


it is, 





economic question, 


on 


goods to the consumer. 
| What has been called the effective produc- 
| tion of goods includes not only their manu- 
| facture, all that which 


transform them from the raw materials to the 


or is necessary to 
finished products, but all that is necessary to 
|place them in the hands of the consumer, 
ready for use, in such quantities and at such 
times as he may need them. 

The carrying on of legitimate and honest 
business operations is a necessary—an indis- 
pensable part of this effective production, 
the*expense of which must inevitably be 
by the consumer. From this it fol- 
the consumer of goods pays the 


borne 
lows that 


postage which is necessary in carrying on 
business, because that postage, like every 


other necessary expense, isan element of cost 





in the production of goods, 
Of course, we do not mean by this that 
levery merchant and manufacturer, finding 


| his postage bills reduced one-half, will imme- 
diately mark down the prices of his goods, 
and give his customers the full benefit of the 
but we do mean that it will en- 
‘able him to reduce prices when competition 
and it will help to enable com- 
petition to force in prices, and 
thus eventually benefit of the 
consumer. 

Of this line of applies 
only to business in which competition is open 
to that which mo- 

but even there a reduction of the 
expenses of carrying on business 
more difficult for monopolies to 
| maintain their position, and tend to help in 
| breaking them down. And the only final, 
effective remedy for monopolies is to deprive 
them of that which is the basis of their mo- 
|nopoly, not to increase the cost of carrying 
l'on their business. But thing should 

be lost sight of, and that is that the 
consumer pays all the necessary expense in- 
volved ‘in the production of that which he 
consumes, 


| reduction ; 


demands it, 
reductions 
inure to the 


course, argument 


and free ; not is closely 
nopolized ; 
necessary 

imakes it 


one 


never 
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postage which comes out of his pocket is 


that which he pays directly into a post-office | 


for postage stamps to stick upon his own let- 
ters, is deceived. 
——~-@ga_eo—_—— 
Piece or Day-Work. 


On another page will be found a commu 
nication from a working mechanic, in which 
he expresses his views upon the piece-work 
question ; and, as those views are founded 
upon years of shop experience, they are en- 


| titled to consideration. 


The editorial article referred to by our cor- 
respondent appeared in our Nov. 24 issue, 
and some of the points brought forward by 
him were touched upon in a subsequent ar- 
ticle, which had been written the 
receipt of his communication. 

We have known the grossest injustice to 
be inflicted upon workmen under both the 
piece-work and the day-pay systems, and, on 
the other hand, we have known of establish- 
ments in which the workmen were treated 
with the utmost fairness under both systems. 
Much more depends upon the character and 
intelligence of the employer and his men, 
than upon any system; and an employer 
who is disposed to treat his workmen fair- 
ly and well, will usually do so, no matter 
what system he employs. If he is not so 
disposed, he will find ways of imposing 
upon them under either system, provided, 
always, that the workmen are so situated as 
not to be able to help themselves. If two or 
more workmen are after every job, employ- 
ers can inflict ill-treatment upon their men if 
they choose to, and cannot see the advantage 
to themselves of doing otherwise. For our 
part, asa result of some years of experience, 
and considerable observation of these mat- 
ters, we think it pays in dollars and cents to 
treat workmen fairly and well, and we be- 
lieve the piece-work system has advantages 
over the other as a means of doing so, and 
at the same time rendering exact justice— 
paying men in exact proportion to their abil- 
ity. 

As we have said before, we think work- 
men should be paid in some way for im- 
provements, and that it pays employers to 
have it well understood that improvements 
made by the men will be fairly paid for. 

As to what the result will be, where the 
foreman of ashop is paid a percentage on 
the work completed, we can only say that it 
will depend upon what manner of man the 
foreman is, But if, at the he is 
the only inspector of the work—if there is 
no one else whose business it is to look after 
every detail of it, and see that it is properly 
done, we should not expect a very high qual- 
ity of work to be done inthat shop, unless the 
foreman is an exceptional man. 


before 


same time, 






Mechanical Drawing. 


Several of our correspondents ask us to 
books which mechanical 
drawing can be learned. Mechanical draw- 
ing is based upon geometrical principles, and 
we 


recommend from 


to ob- 
tain a good elementary geometry, and a good 
descriptive geometry, and study these in con- 
nection with articles on practical drawing, 


now appearing in the AMERICAN MACHINIST. | _ 
the | 


such a we believe 
earnest, persevering student will be able to 
master the subject during his leisure hours 
at without any teacher. With a 
teacher the progress will be faster, and the 
labor will be lighter ; yet there is nothing to 
prevent anyone, who has the ability and taste 
for drawing, to learn it without a teacher, 
it is really not a difficult subject to master. 

The great drawback in the study of mechan- 
ical drawing is, that students do not 
mence right, that is to say, 
over the elementary 
them altogether, and attempt at 
make drawings of machinery, etc., which 
practically amounts to commencing the study 


Following course, 


home, 


as 


com- 
they either hurry 
principles or neglect 


once to 


of the subject at the wrong end; and such | 


a course not only makes the study a difficult 
one, which would be 
structive, pleasant and profitable, 


otherwise easy, 


to those 





: | 
He who thinks that the only payment of | 


therefore advise all our correspondents | 
| who wish to understand it thoroughly, 


in- | 
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who even do not intend to become drafts 
| but ina large number of cases it lea 
failure. Hence, commence at the begin 
become thoroughly familiar with the under 
lying principles, and do not pass fron 
problem to another before ihe previous ; 
understood. 

Another question often asked is, how lo: 
you think it should take a person of avers. 


| 


ability, studying three or four hours a 
to fit himself fora position? Now, a 


reflection must make it apparent that 
impossible for us to answer this qui 
satisfactorily, unless we are acquainted 
the correspondent. Yet it may be said 
in about a year, a person may know en 
to qualify him to enter an office, and 


he may find that the study has only | 
commenced, 
We .also often receive questions in r 


to the location of schools, which ares 
times extremely difficult, if not impossib 
answer. For instance, we have the follow 
question before us : Are there any schools in 
Chicago where drafting is taught ? and what 
do you think is a reasonable price for privat 
Now, there is no doubt but that 
there are many schools in Chicago, the sar 
in all large cities, in which drawin 
taught, yet we cannot name lo 
not keep a record of them. Neither can we 
say what should be a reasonable 
private lessons. Teachers will, and have a 
right to charge according to their stand 
and success, and it is simply a matter of ju 
ment on the part of the scholar whether 
will be benefited more by paying 
price than by a lower tuition fee. 

We are asked: Are the 
mechanical draftsmen crowded ? 
pay do they 
chanical draftsmen may be divided into two 
classes; one class embraces those who can 
simply but cannot 
to the other class belong those who can «i 
sign, and are also thoroughly familiar 
drawing in allits branches. The ranks of thy 
former Class are crowded, and their averay 
pay will be somewhat less than that of o1 
nary mechanics. For the latter class ther 
generally a demand, and draftsm: 
often set theirown price. 


lessons ? 


as 


any, aS we 


price 


a high 
also ranks of 


and what 


receive On an average? Mi 


make a drawing, design 


with 


these 


ape 


s issue we asked for copics 
of No. 2, Volume 2 of the AMERICAN Ma 
CHINIST, promising to pay one dollar each for 
such copies, in good condition. The numbe 
of the volume was put in Roman charactcrs 
and the mistake has been made by several, 
this 
The number we want is N 


In our last week’s 


those who saw the notice, of reading 
volume eleven. 
2, Volume 2. 








(ES LONS AND 
“1 ES SERS 


Under this head we propose to answer questions s 





us, pertaining to our specialty, correctly, and accord 

to common-sense methods. 

| Kvery question, to insure any attention, must inva 
ably be accompanied by the writer’s name and adare 

If so requested, neither ame, correct initials nor loca 

| tion will be published. 





(547) J. H., Philadelphia, Pa., 
Will you be kind enough to give me a rule by wh 
you can cut a certain number of threadsto the in 
on a lathe, when there 


ask 


is 


no table to goby? <A 


We have already published such arule in this v 
ume. You will find it in the answer to Question 
15, inthe January l4th issue. 

(548) G. W. P., New York, ask 


In which numberof the AwER(CAN MACHINIST ¢ 
I find a description of a working model of the lox 
motive valve gear? I think it was published abo 
four years ago. <A.—You will tind it illustra 
and described in our issue of May 26, 1883. 1 
articles to which you refer will be published in bo 
form. 


(549) G. K., S Harbor, L. I., 
What would be the advantage of increased pitch 
| rifling gun barrels? A.--We believe itis now c 
| ceded that there is no advantage. The advant 
| if any, would be in bringing the bail gradually | 
} to its fu.l motion of revolution ; 


ask 


ag 





but. as the 
| Starts slowly, and its speed increases in the barre 


| the increased pitch does not appear to be needed 
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(550) E. S., Fall River, Mass., writes: I 


have an idea of making a compound engine 
xpanding in both cylinders without any back 


pressure, at least not more than that occurring in 
iny single-acting engine. What per cent. in saving 
will it be in fuel over the ordinary compound 
engine ? A.—We cannot tell without knowing more 
f yourengine. It seems to us that you will have 
i more difficult problem on hand than you expect 
tto be. 

(551) ‘‘ Ebony,” Pittsburgh, Pa., asks: Can 
you inform me of a bronze for brass, that can be 
ised without heat, and make a dead black (cor- 
rosive sublimate is not black enough)? A.—Try 
polishing the article with tripoli, then washing 
with a mixture of 1 part nitrate of tin and 2 parts 
hloride of gold. After allowing this wash to re- 
nain on about 12 or 15 minutes, wipe off with a 
nen cloth. An excess of acid increases the intensi- 
ty of the tint. 

(552) H. M. P., Dayton, Ohio, writes: 

an you tell me how I can get a distinct blue print 
from a blue print’ I have soaked the print in boiled 
linseed oil, and also varnish but with only partial 
success. There are many prints sent to the office 
that I would like to duplicate and triplicate with- 
ut the cost of retracing. A.—Good distinct blue 
prints can only be obtained from good tracings. 
You must not expect anything else than a partial 
success in the attempt to make-a blue print from a 
blue print. 

(558) OC. M., Yonkers, N. Y., writes: Will 
you please inform me where I can obtain a book 
treating on the subject of making blue prints, or did 
you publish any articles in your paper treating on 
this subject which will give me the information I 
seek? A.—We do not know of a book which treats 
on this subject. We believe you will obtain all 
the information you seek by reading the articles on 
blue printing, published in our issues of July 31, 
i886; January 1, 15, 22,29, June 25, July 9, 18&7, and 
answer to Question 449 in our issue of Nov. 5, 1887. 

(554) H. F., Shamokin, Pa., writes: Can 
you give me the best method of dressing and tem- 
pering machinists’ cold chisels, and whether or not 
edging down the sides or jumping up the point in- 
jures the grain? Some cut the sides off instead of 
hammering down. A.—We think good steel may 
be hammered or cut in almost any manner without 
injury, solong as the man who does it is a good 
blacksmith, and skilled in the art of forging steel. 
2. Which is the best way to see the temper, by rub- 
bing it or watching the scale color? A.—We prefer 
rubbing. 

D. G., Galva, Ill., writes: Please 
inform me which is considered the best for health 

water pumped through a plain iron pipe, galvanized 
pipe, or lead pipe, for house use and drinking? A. 

That depends on the quality of the water. Gen- 
erally we prefer the galvanized pipe. 2. Is any one 
as good as the old oaken bucket that hangs in the 
well? A.—We believe the galvanized pipe to be 
better than the bucket or welis. The latter when 
situated in the city, we avoid; when situated inthe 
country, we look upon them with suspicion, unless 
we are convinced that they are far away from sewers 


(555) 


or Cesspoo'’s. 
W.B., New York, writes: Is there 
1 piece of machinery, something the shape of a 
salmon wheel, with a copper wire instead of a line 
ittached, the same to revolve slowly and still hold 
up about one bundred pounds from a height to 
equal the length of the wire around the drum of the 
wheel? The wheel may be from six totwelve inches 
wide and about five inches diameter. 4.—Not 
knowing the purpose tox which your device is to be 
used, we cannot say whether you can find anything 
in the market to suit you. But we believe you will 
have no @ifficulty in getting the required 
made after your device has been perfected and a 
drawing made. 
(557) J. R. M., New York, writes: Would 
you kindly explain to me how the index of an 
evator is worked, supposing the floors to be differ- 
ent heights, and the index on every floor is exactly 
size with equal divisions’ Take, for 
Equitable Building. A.— From your 
question we infer your impression is that matrers 
will he complicated by using the same size index 
r different heights of floors. Such an impression 
the The 
pointers on each floor have exactly the same amount 
of motion, and consequently the indexes must be 
exactly alike. The height of floor will in 
interfere with the divisions on the index. 
C. W..8. Can you or any of 
ir readers tell me: 1. How to produce the brown 
steel-grey finish upon brass, such as is seen upon 
rveyors’ instruments? A.-— Into 6 gals. muriatic 
| put 2 ibs. yellow arsenic, and 1 lb. black oxide 
ron. Have the pieces thoroughly clean and dry, 
i dip them until the desired shade is produced, 
i rinse themin clear water and dry in fine saw 
They are then lacquered. 2. Is there 
tal, mineral, or composition, that can be had in 
ps 1-12’ '’, about equal to 
neth to resist pressure, and that cannot be sol 
d by ordinary processes?’ A.—We do not know 
of anything that will answer the purpose. 
59) L. T. E., Haverford College, Pa.., 
es: Iam designing an automatic steam engine. 
der 9 x 9’; cylindrical valve admitting steam 
middle and discharging at ends; latest point of 
ff at 544 inches ; engine is torun 400 revolutions 
minute. I wish to know the best relative 
ition of the points of compression and exhaust 
latest point of cut-off. A,—It is difficult to ad 
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pieces 


the same 
instance, 


8 erroneous, as opposite is the case. 


nowise 


598) asks : 


east-iron in 


t 





any | 


' Washington, D.C 


AMERICAN 


| 
vise you, without knowing more of your valve} 


motion. On general principles, we believe that in 
automatic engines the best results will be obtained 
by regulating the compression so as to obtain 
smooth running at the average early point of cut 


off, and at this point not to allow the compression | 


to exceed the boiler pressure. 

(560) G. J., Rockwood, Tenn., writes: 
There is a dispute between two men in this place. 
They have left it to me to decide between them. 
One claims that the Westinghouse air brake is an 
American invention, and that it was adopted in 
general use in America before any other country 
took hold of it. The other claims that the air 
brake was adopted in England years before the 
Americans took hold of it, and, after it proved 
successful in England, the Americans went to work 
and used the same after the English had +: pent their 
money to perfect it. 4A.—We submitted these 
questions to the Westinghouse Air Brake Co., who 
replied as follows: The air brake is an American 
invention, and was used in this country 
taken to England. 


(561) L. B. B., Camden, N. J. 
Is there a fixed rate per horse-power governing 
those whorent steam power without renting rooms? 
I own a building ; tenant A on the first floor supplies 
my tenant B on third floor with three horse-power 
for light manufacturing purposes, from 7 A. m. until 
6p.m. The same boiler heats steam pipes in the 
room, which is 40’ 90’. A difference of opinion ex- 
isting as to the value of service, you are asked if 
there is not an established rate for power. A.— 
There is no standard charge or fixed rate per horse- 
power. In our opinion there is only one way to 
avoid dispute, and thatisto put in a meter, and 
charge according to the number of kals used, the 
price per tnousand kals having previously been 
agreed upon. See answer to Question 473, in our 
issue of Oct. 27, 1888. 2. Can your paper be bought 
in Camden or Philadelphia? A.—The AMERICAN 
MACHINIST can obtained from newsdealers 
every where. 

(562) B. P., Pittsburgh, Pa., asks: If I 
havea cylinder, 8 inch bore and 12 inches long, fitted 
with a piston, and let in steam at a pressure of one 
pound per square inch, and force the piston to the 
other end, and then shut off steam- 1. How long 
would it take to condense if the temperature around 
it was about 66° A.—It would depend a great deal 
upon conditions which you do not state, such as 
thickness of the walls of the cyli. der, the material 
of which it is composed, and the time consumed in 
forcing the piston up by the steam. 2. If IThavea 
weight of 100 pounds fastened to a chain, and the 
chain is wound around a shaft 1 inch diameter, 
upon which is a wheel 12 inches diameter with a 
chain attached, what weight will be required on 
the latter chain to balance the weight of 100 pounds 
upon the former? A —Leaving out of the 
sideration the effect of the size of the chain, a 
weight of 8.333+- lbs. would be required. But fora 
close calculation it would be necessary to ascertain 
the extreme distance from the center of the shaft 
to the center of the chains, which would modify 
the proportions somewhat. 


Business Sreciais 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
Copy should be sent to reach us not later than 
Thursday Jor the ensuing week's issue. 
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be 


con- 
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Gear wheels and g-cutting. 
Link Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N., Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 


| Curtis Damper Regulator. 


MACHINIST 


Split Pulleys at low prices and of same strength- 
and appearance as Whole Pulleys. Yocum & Son’s 
Shatting Works, Drinker st., Philadelphia, Pa. 

See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad 
dress T. C. Dill Machine Co., 726 Girard av., Phila., Pa 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices betore purchasing else 
where. Montgomery & Co., 105 Fulton st., N. Y City. 

Curtis Pressure Regulators. Curtis Return Trap. 
See Dec. 1, p15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The Holly Manufacturing Company, of Lockport, 
N. ¥., will send, on application, their pamphlet 


l#lustrating pumping machinery and reports ot duty 


trials. 
With my System, Exhaust Steam Heating costs 


| nothing for fuei; Live Steam Apparatus altered to 


Exhaust Satisfaction guaranteed. Geo. A. Bar 
nard, 15 Cortlandt street, New York 

W. H. Hoffman, consulting engineer, 108 Liberty 
st.,room3,N. Y Mechanical engineering 1n all its 
branches, working drawings for the transmission 
ot power by steam, water. air and electricity. 

Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast 


|} ings in large quantities can make money by corre: 





Grant, see adv., p. 16. | 


sponding with Rawson Mfg. Co.,Hornellsville, N.Y 

Asystem of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and 
effective. Price 50 cents. Catalogue of books tor en- 
gineers free. E. & F. N. Spon, 12Cortlandt st , N.Y. 

Special facilities for the manufacturing of all kinds 
of hght machinery, hardware and novelties, by con 
tract or otherwise. Presswork and stamping done 
on short notice. Estimates turnished. Punches, 
dies and special tools made when required. Rocka 
way Mtg. Co., 3 E. 14th street, New York. 

* Indicator Practice and Steum Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making ail required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engmes and boilers. Price $2, 
postpaid. Pubiished by John Wiley & Sons, 15 
Astor Piace, New York. 

‘Binders * for the AMERICAN MACHINIST. Two 
styles, the ** Con mon Sense,” as heretofore sold by 
us,and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexicle 
covers, With full page opening flat. Either will hold 
the entire 52issues of any volume. AMERICAN Ma- 
CHINIST Pus’a Co., 96 Fulton st., New York. 

* Practical Drawing.” ByJ. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. Tney commenced with October 23, 1886 issue, 
and up to and including Dec. 15, 1888 Issue, 65 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents eacn. AMERICAN Ma 
CHINIST PUBLISHING Co., 96 Fulton st., New York 


**Modern Locomotive Construction.””. By J.G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at 
tention of railway mechames all over the world. 
Commencing with the June 27, 1885 issue, 80 articles 
have thus far appeared up to and ineinding the 
Dec. 20, 1888 issue. Copies containing these arti- 
cles sent by mail to any part of the U.S. or Canada 
at 5 cents each. AMERICAN MACHINIST PUBLISHING 
Co., 96 Fulton st., New York 














Story & Thompson have started a machine shop 
at Culloden, Ga. 


The E. W. Moon Machine Works, St. Louis, Mo., | 


are being enlarged. 

Warren Shaw is building a large shoe factory at 
South Peabody, Mass. 

The Dlinois Central Railway Co. will build repair 
shops at Durant, Miss. 

Ward and Stapp will build a flour mill and an 
elevator at Sheffield, Ala. 

The Galena Foundry Company has been incorpor- 
ated, to do business at Galena, Kan. 

The St. Louis (Mo.) Stamping Co, have begun the 
much needed addition to their works. 


The United States Rollmg Stock Company 


| build car spring works at Anniston, Ala. 


The Best Upright Hammers run by belt are made | 


by Jenkins & Lingle, Bellefonte, Pa. 
Drop presses, punches and shears. 

White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. Vanderburgh, 

& Co.,cor. Fulton and Dutch sts., New York. 


“Swift” Sight Feed Lubricator; no glass tubes: | : 4 s 
wift & > fe | Ky.; Georgetown, Ky.; Harrodsburg, Ky.; 


simple. rehable. Swift Lub’r Co., Elmira, N. Y. 
Mechanical drawing taught by correspondence. 
Thoroughly practical. I. Donald Boyer, Dayton, 0. 
‘*How to Keep Boilers Clean.” A 96 page book 
mailed free by Jas. E. Hotchkiss, 120 Liverty st., N.Y. 
Davis Key-Seating Machines. kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 
**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N Y. 
Selden Packing, for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.¥ 
R. Dudgeon, 24 Columbia st., New York. Im- 


Williams, 


Wells | 


proved Hydraulic Jacks and Roller Tube Expanders. 


grown & Sharpe Mfg. Co. have a line of ma- 


chinery with 8. A. Smitb,238. Canal st., Chicago, 11. | 


Ice and Refrigerating Machines, 131 sold, and all 
successtul. David Boyle, 521 Monroe st., Chicago, lil 

Common sense oil filters are a wonder. They re- 
pay cost quickly. C.F. Baker, Minneapolis, Minn. 

For the latest improved Diamond Prospecting 
Drilladdress the M. C. Builock Mfg. Co., 138 Jack- 
son st.. Chicago, IIl. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

The economy of Electrie Lighting tor Factories 
is found in catalogue of the Waterhouse Electric & 
Manufacturing Co., Hartford, Conn 

Upright drills, improved, sizes 21"’, 23/’, 25/’, 28", 
32’’, 36’ swing: finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 

Patents obtained. Patent litigation conducted, 
R. G DuBois, Patent Attorney, 928-920 “ F” street. 
( ‘orrespondence invited 


The Solid Steel Co., Canton, Ohio, have recently 
put up works for making Mitis castings. 

The Works of the Jenny Electric Company, at 
Fort Wayne, Ind., lately burned, will be rebuiit at 
once, 

There is water-works agitation at Nicholasville, 
Russell 
ville, Ky. 

The capital stock of the Atlanta (Ga.) Glass Co 
is to be increased to $100,000 and the capacity of 
the works doubled. 

The Denver (Colo.) Carriage Company have erect 
ed a building two stories high, which they intend 
to make four stories. 

A company known as the Trimlin-Heidenger Car 


Heater and Illuminator Company, of East St. Louis, 


Mo., has been incorporated 
The Wilbraham (Mass.) Woolen Company has 
been incorporated, with a capital of $93,000, Frank 


H. Baker is and Leonard B 


treasurer 


president, Baker 


Important additions are to be made to the 
(Maine) iron works. 


sath 
There is at present being built 


}at the works a triple expansion engine, cylinders 


22, 34 and 55 inches diameter by 36 inches stroke, 
for a steamboat 

issued a 
of taps, dies, screw 


J. M. Carpenter, Pawtucket, R. I., has 
new catalogue and price list 
plates, tap wrenches, die 
to a very complete iliustration of the tools manu 
factured by Mr. Carpenter, the catalogue contains 
some very convenient tables of the sizes of drills 


stocks, ete. In addition 


| of the book is the 


9 


The Keystone Iron Works Company, which is 
building new works at Kansas City, Mo., will build 
general machinery, and make a specialty of hoisting 
engines. Their buildings have a 
feet, and are 120 feet deep. 


frontage of 500 


The Hussey Re-Heater and Steam Plant Improve 
ment Company, 15 Cortlandt street, New York, has 
issued several circulars illustratinga variety of pur- 
poses for which exhaust steam, as re-heated by their 
process, can be used ; also their process for super- 
heating live steam, heating air, water, etc., by means 
of the They publish 
many testimonials of its saving in publie buildings, 


waste gases of combustion. 


mills, factories and other places. 


E. C. Atkins & Co., Indianapolis, Ind., have issued 
a revised catalogue of saws and saw The 
catalogue contains 128 pages, including illustrations 
and descriptions of circular, band, 


tools, 


gang, rip, cross- 
cut and other saws, anvils, straight-edges, hammers 
and saw tools, for saw makers’ use, and mill sup 
plies and saw mill specialties. A valuable feature 
full instructions, with illustra- 
tions, for hammering and the care of saws, which 


will be of great service to sawyers, filers and others 


| using saws. 


| ing, Bellaire and other towns in that vicinity. 


A Pittsburgh dispatch says: 
Co., the 
kegs of nails. 


Thomas G. Boyle & 
brokers, recently purchased 20,000 
The purchase was made at Wheel 
The 
large part of the order is from parties in the South, 
but a part of it will also go West. <A little more 
than a week ago the same firm bought 35,000 kegs 
of nails. This, with the previous purchase, com- 
prises the big part of the nails in stock at the 


iron 


| present time and virtually gives the firm complete 


control of the nail market. 


Mr. Davis, of Cincinnati, O., called upon us a few 
days ago, on his way home from Worcester, where 
he had contracted with the L. W. Pond Machine Co 
for a planer larger than any yet in 


Cincinnati. It 


will be 72’’x72”’, with a 30 foot bed. Amongst the 
orders recently filled by his firm (Lodge, Davis & 
Co.), is an outfit for the Milwaukee Machine Tool 


Co., which is going to build milling machines for 
them. Mr. Frank Kempsmith is one of the leaders 
in the new enterprise, he having withdrawn from 
the Springfield Machine Tool Co. : 


G. W. Gail & Ax, of Baltimore, have begun the 
work of constructing another large tobacco manu 
factory in that city, wholly distinct from their 
present one, and have ordered a 300 H,. P. Webster 
“Vacuum” heater and purifier for it. Another of 
these heaters of the same size has been ordered for 
the gas works in the 25th Ward, now in course of 
erection by the Globe Gas Light and Construction 
Co., of 2nd and Market streets, Philadelphia. The 
latter company now have 2,000 men at work. The 
plant, when completed, is to furnish an auxiliary 


| Supply of gas to the city 


will 


| Canada, and the United States, 


required for taps, some of these tables being orig- 


inal 


John O’Brien & Co, Louis, Mo.) have begun 
the construction of an addition to their extensive 
boiler shops, to be 44 by 180 feet, with high roof, to 
permit the introduction of overhead travelers. 
The new structure will stand at the southeast cor- 
ner of Main and Biddle and will afford 
room for an increase of at least 25 per cent. in the 
Last and the 
year before the O’Brien establishment turned out 
an average Of about eight new boilers a week, when 
busy, and for the next year the company hope to 
increase the weekly output to twelve boilers —Ag 
of Steel. 


(St 


streets, 


company’s working capacity. vear 


The Harrison Safety Boiler Works, Philadelphia, 
Pa., are weil supplied with orders tor boilers, and 


have been running 


steadily during the year. 
Amongst their recent orders a good percentage are 
from old customers who have used the Harrison 
boiler for 20 years. The firm have recently com- 


pleted an office building. This is divided into pri 
drawing-room, ete., the 
rooms being ventilated by means of a central shaft, 
and heated by steam, An offset from the main 
building contains two fire proof vaults, one of which 


vate rooms, general office, 


is entered from the drawing-room 


from the main office 


and the other 

A press dispatch from Ottawa, Ont., says: <A 
syndicate of Canadian and American capitalists is 
undertaking a vast scheme for the development of 
the natural resources of the interior of Brazil. The 
syndicate includes Mayor Abbott, of Montreal, who 
is a director of the Canadian Pacific, and Duncan 
McIntyre, an ex-director of the company. 
Their purpose is to stimulate trade between Brazil, 


same 


A line of steamers 
established Montreal 
York and Para, in conjunction with a 
and railway system extending to the headwaters of 


will be between and New 


steamboat 


the Amazon. 8S. R. Poulin, civil engineer, who had 
charge of the surveying party, has just returned 
from Brazil Steam cratt will ply between Para 


300 miles up the Rio Tocantins, a trib- 
Amazon Dangerous rapids will be 
overcome by arailway 65 miles in length. At the 
Western terminus of the proposed railway, connec 


and a point 
utary of the 


tion will be made with two steamboat lines to run 
on the Rio Tocantins and several of its affluents 
into the interior, over 1,500 miles from the Atlantic. 
Mr. Poulin is preparing plans which will be sub- 
mitied to the Brazilian Government, and if they 
satisfactory valuable will be 
the. undertaking. for the 
carrying out made, the 
all prelimi 
nary expenses if the plans should prove unsatisfact 
ory. the syndicate will include 
mining rights for 99 years on the Rio Tocantins and 
tributaries, and the privilege of purchasing all the 
land required at one,cent per acre. 


prove Concessions 
No contracts 
have 
Brazilian authorities agreeing to pay 


given to 


of the scheme been 


Concessious to 
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Machinists’ Supplies and Iron. 





New York, Dec. 8, 1888. 

Iron—American Pig—The market has remained 
in a quiet condition, most of the large consumers 
having supplied themselves with stocks sufficient 
for the remainder of the year. Some contracts are 
booked. contingent upon the announcement of next 
year’s prices. We quote standard Lehigh and 
North River brands $18 to $19 for No. 1 X Foundry, 
$17 to $17.50 for No. 2, and $15. 50 to $16 25 for Grey 
Forge. 


+ WANTED+# 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion thout seven words make a line. Copy should 
he sent to reach us not later than Saturday morning 
for the ensuing week's issue, 





Wanted—See bottom of third column, page 11. 


Wanted—Traveling salesmen for patented special 
ties in mach. shop tools. Address N, AM. MACHINIST. 


Wanted—By a young man a position to earn 
pattern making and drafting. Wages no object. 
Lock Box 357, Suspension Bridge, N. Y. 

Wanted—Pattern maker. Steady work. State- 
experience, whether married, and give references. 
Studebaker Bros. Mfg. Co., South Bend, Ind. 

Wanted - Position by young man as draftsman ; 
has much experience on engine, hydraulic and run 
ning machinery. Percy Brown, Morristown, N. J. 


Foundry Foreman—A first-class man wanted, ac 
customed to machine ry. work. Address, stating 
age and experience, Box 52, AMERICAN MACHINIST. 

First-class draftsman wante 1 immediately on en- 
gine design. State experience, age, re ferences and 

salary expected. Bucyrus F oundry & Manufactur- 
ing Company, Bucyrus, Ohio. 

Wanted—A capable draftsman, with experience 
in designing blowing engines and rolling mill en- 
gines; a young man having a collegiate education 
and some shop experience preferred, Address B., 
care Of AMERICAN MACHINIST. 

Wanted at once.—A first class machinist to take 
charge of and take a cash interest in a machine 
shop, doing a fine manufacturing and repair busi- 
ness ina prosperous city in northern Wisconsin. 
Address box 45, AMERICAN MACHINIST. 

Wanted —Foreman for Steam Pump Works. Must 
be competent to handle men, with a thorough sys- 
tem, and to get out work in Single and Duplex form 
rapidly and correctly. State age, wages and ex- 
perience. Address Box 51, AMERICAN MACHINIST. 

Wanted —Foreman in foundry department of an 
old-established Architectural Iron Works; no one 
need apply who has not had the experience and the 
qualification and capacity to take charge of at least 
50 moulders. State salary required Address 
Foreman, AMERICAN MACHINIST. 

Draftsman, young, good designer, with experience 
in large and small shops, quick mech’l judgment, 
good business ability— wants connection with small 
foundry and mach. shop, preferably in hands of 
young, enterprising man. Accept small salary and 
interest. References. 782 AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS - 
Advertisements will be inserted under this head at 


35 cents ner line, each insertion. 





Crescent Boiler Tube Expander; second to none ; 
price in reach of all, Crescent Mfg. Co.,Clevelan , 0. 

The Crescent Link Belt Coupling ; something new; 
sample free. Crescent Mtg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., consult- 
ing engineer for bydr. and pumping machinery, etc. 

Punches, dies and special machinery built to order 
Cc. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

Correspondence solicited with parties having ma- 
chine or foundry —- to build. Honesdale 
Iron Works, Honesdale, Pa. 

Wanted.—To buy second- hand lathes , planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 

For Sale, Cheap—A complete wire nail plant, con- 
sisting of 25 machines of the most modern con 
struction, tumbling barrels, reels, etc. _ Address 
Sweet's Manufacturing Co., Syracuse, N. Y. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 


cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 
A foundry and machine shop in the natural gas 


belt in Indiana for sale at a bargain, on easy terms; 
doing a good business; kas a good specialty. Ad 
dress P. O Box 573, Wabash, Ind. 

Tools Wanted—Steam hammer to work 6 in. iron 
pipe: machine to thre ad 6 in. pipe; power shear to 
cut 1 jroundiron, Good second-hi ind ones will do. 
Geo. R. Lombard & Co,, Machine Work and Mill 
Supply Store, Augusta, Ga, 

Wanted to Purchase—Engine Lathe about 
swing, 10 ft. between centers, Compound Rest, 4 
Jaw Cnuck and Face Plate. Steady Rest, Counter 
shaft, ete., etc.; also 6 Foot Planer. Address P. O. 
Box 244, Perth Amboy, N. J. 

In stock and for sale, a large lot of new and 
second-hand engine lathes, iron planers, upright 
drills, shaping Machines and other machine tools. 
Send for list and catalogue. Address Fitchburg 
Machine Works, manufacturers of metal working 
machinery, Fitcuburg, Mass. 


18 ft. 





HENRY CAREY BAIRD & COQ., 
industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
nant of the world who will furnish his address, 


AMERICAN 
RADLEY’S UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


, Combinesthe bestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
Hammer in the 
world 








ESTABLISHEL 
iss 


ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
eleinents. For hard 
coal or coke. Indig. 

> pensableinall shops tc 
keep Bradley’s Cushioned Ham- 
mers and men fully emploved 
and reduces cost of production. 








» Pat. poo 30, 1987. ¥ 
BRADLEY8&CO. | 
SYRACUSE, N. Y. 

98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 








THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO, 


A. S. HATCH, President, 15 Gortlands 


Str t, 
S. D. BREWER, Gen’! Man’g’r, § EW YORK 


Zz | 





Engineering, Steamfitting, and Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 
Heat, 


Exhaust Tumbling 


Henderson Bros. 


MANUFACTURERS, 
WATERBURY, CT. 


CIRCULAR. 


OUR SPECIALTY IS 


PLANER VISES AND MEASURING MACHINES. 
THE GILKERSON MACHINE WORKS, 
HOMER, N. Y. 





Barrels. 


SEND FOR 











L Screw Cut- 
ting Auto- 
matic Cross 
A Feed, ete 
a4 Catalogue 
Free 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


“Star” 
Foot Lathe 
Swings 
9x25 in 








Scroll Saws, 
Circular 
Saws,Lathes| 
Mortisers 

















MAUI Ist 





DecemBer 20, 188s 


THE DEANE STEAM PUMP: CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








SEND FOR CATALOGUE, 





7 ENGINE LATHES. 





THE HENDEY (8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. 
charge for Compound Rest, Hollow Spindle or Power Cross Feed. 
‘Have other sizes of Lathes; 


6, 8, 10, 12, 14and 16 feet. 
Send for Catalogue and Prices. 


No extra 
Length of beds 


also, Shapers, Planers, & 


THE HENDEY MACHINE Co., 


TORRINGTON, CONN. 








64 & 66 SO. CLINTON STREET, 
CHICAGO, ILLS. 





CRUCIBLE or BESSEMER, 
Strong. Sound. Uniform. 


MILLER, METCALF & PARKIN, 
CRESCENT STEEL WORKS, 


480 PEARL STREET, 


PITTSBURCH, PA. NEW YORK, N. Y. 











Saws 





Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, 
Ma hinists’ 
on trial 


167 West Second Street, 


Circular and Scroll 
Tools and Supplies. Lathes 
Catalogue mailed on application 


CINCINNATI, O.* 





OUR SPECIALTIES, 8, 12, 14 and {8 inch toned 








STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABILITY 
FIRM HOLD AND QUICK WORK. 


Rese improved Taper, Pipe and other attachments. 
n 2, 234, 344, 414, 5%, and 614 inch width of jaw. 
"gold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


Made 








Manufacturers Eexchange 
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Independence Wood Split Pulleys. 


COOKE & CO., No. 22 Cortlandt St., 
NEW YORK., 


Carry a stock equivalent to over 40,000 
iron pulleys, lighter and better 
than iron, 


Read the following extract from a letter from one 
of our customers, referring to these pulleys 
“P.M. BARROW, 


‘Tanner, C urrier and Dealer in all kinds of Rough 

‘and ’ inished Leather. 

i —_ ; * Ringtown, Pa., July 19th, 1888, 
COOKE & CO., 
“ Gents:—* ******* They are the best pulleys I ever 

saw; our stone ran so fast that the grain could not get 

down but would fill up the eye in the stone and when tull 
would drop in a quart or two at atime and slip the strap 

“on the line shaft, and threw it off several times. But 
*there was nosliptothis. 1 told my son we would never 

* buy an iron pulley again. 

* Yours truly, 


“ 
“ 


“P, M, BARROW.’ 
Writs for Prices, Mentioning this Paper. 
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PUMPING 


MACHINERY | 
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SRAHRTANE 


93 Liberty St., | 113 Foderal &t., 


NEW YORK. | BOSTON. 
For | Send 

Every | for 

Class New 

of Work | Allustrated 





A. MUGFORD, 
WOOD* ENGRAVER*AND*PRINTER, 
HARTFORD, CONN. 











The “ MANUFACTURERS’ EXCHANGE ” 


For the quarter is now ready for distribution. 
It is superbly printed on heavy plated paper, and 
contains 34 pages, profusely illustrated with the 
latest inventions in the line of iron and wood- 
working machinery and their kindred trades, 
representing manufacturers from all sections of 
the United States. The book is in itself an ex- 
ample of what a Catalogue should be, and gives 
many points on the preparing of manufacturers’ 
illustrated printed matter. 

The * Exchange ” contains a few specimens of 
our latest novelty in engraving “ Transparent 
Effects,” which has attracted considerable atten- 
tion of late. 

Send three two-cent stamps and a copy will be 
mailed you free. 
A. MUGRORD, 
Engraver & Printer of Superior Illustrated Work. 
HARTFORD, CONN. 





TANIT 


EMERY WHEELS and 
GRINDING MACHINES | 


FOR SAW MILLS, 
FOUNDRIES AND 
MACHINE SHOPS 


For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


Or fi A. ROGERS, 19 John &t., N\ ¥, 


FOR SALE, enawe: 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desiring a well 
built, economical and durable engine, their improve« 
CORLISS ENGINES They are endorsed by 
many reputable engineers ‘and persons using them 
Address as above. 
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Boring and Turning: Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
— 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved 
simultaneously in opposite dire« 
tions with different grades of feed 





Spindles not ronnd, but of such 
shape as will allow ready adjust 
ment for wear. 

of feed 


Great range and abund 


ance of power. 


nd for list of machine tools on hand for immediate delivery. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of. TMe-. i 
ee a sed} 


woo 













FILES and RASP* Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


he above illustration represents a device in which files may be held for service in surface filing, and while in this con 
jition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 
it does away with unusual care to obtain a true convexity or “belly” 


enabling the operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No, . as ae to Hold Files 12, 


MANUFACTOP’ and OFFICE, a 


13, 14 In. Long. 
14, 15, 16 


PROVIDENCE, 


to file sides, and in fact renders great service by 


I., U. S. A. 





ALL KINDS. 


¢ M.S ca ae 
ve Price... 
Capacity.... 


THE “VOLUNTEER” 
~e —UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE Li ok 


1 


3 


$10.00. L ois. 00 | $15. 


spt. | 


# pt. 











Send for Catalogue. 


NATHAN MANUFACTURING CC. 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS. 


x! 


z 


“lls 
{ CH 


, 


I 






ARY aD. co 


GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS every service 


00 mz—-0ZM O2Z—V=CV TWIP 


Cc. W. LE COUNT, 
South Norwalk, Conn, 
R/OUCED PRICE OF LE COUNT'S 
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al HEAVY STEEL DOG 2s fr™ 
| No. Inch. Price. 2 = 2 
— 1 .o8....3 0 a 
a - (Gti ae noo 
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Ips fey no = 
. i ate 
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= 1 18 io) 
L114 “ 
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B 21 (ext.) 6 ‘ 00 ~— 
One Small Set of 8 by 1-4 ine ‘sto 20inch, @ 6° 


One Set of 12—by 1 4in to in. continued by’! 2in. tod in. 182 


S PAT: DROP PRESS. 


NEW HAVEN 
BEECHER & PECK CONN. 


DROP FORGINGS 8:25 











BEECHER & PECK, NEW HAVEN CONN. 








: >)> 
7. = 


NX BO! LER FEEDER ' "BREWERS AIR PUMP 








Established in 1874. 


CLEVELAND TWIST DRILL C0. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., 


London, Eng. 





“LITTLE 
GIANT.” 










and Forcin 
other 


JBoiler Washer and Testing Device 
Uses Warm Water, avoiding ‘injury 
and facilitating the Raising of Steam. 


E M’F’G Co., PHILA., PA. 
CATALOGUES FREE. 


For Feeding all steam Boilers. 


RUE’S © EJECTOR, 


Superior toall others for Raising 
x Water and 
i. iquids. 


ihe Best Injector. 










GUILD & GARRISON 


Kent Ave. 
South 1oth St., | 
5 Brooklyn, N. Y. 


Sulmerns ae Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


and | 





s — 





Fitchburg Mac 


Nos. 


hine Works, |- 


Manufacturers of 


Miectal-working Machinery. 


OFFICE AND WORKS: 
13 to 21 Main Street 
FITCHBURC, MASS. 





SEND FOR CATALOGUE E. 





“WANTED TOOL AGENTS ap 


and West of Penna, Send roc. for Post: 


(3 - - Free Outfit. 
\ JAMES, 98 Lake St., Chicago. 


9 
wt cessor to'E. E H. RANDALL & Co.) 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
TOWNSEND, Gen, Agt. } 22 CORTLANDT ST., 

RE & 00., Selling Agts, NEW YORK. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
dry’s Upr ‘ight Power 
Hammer,) 


Sole Manufacturers. 
Also manufacturers of 


HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 


70 KILBY ST., 
Boston, Mass. 














CIVIL, MECHANICAL & MINING ENGINEERS, 
ARCHITECTS, BUILDERS, MANUFACTURERS, c., &¢. 


Our COMPLETE CATALOGUE of SCIENTIFIC 


WoRKS will be.sent FREE by Mail on application. 


JOHN WILEY 
NEW 


& SONS, Astor 
YORK. 


and INDUSTRIAL 


Place, 





PUMP VALVES - 


GEND FOR 
PRICES, 


For all 


urposes, 
Str. Louis, 


Pond Engineering Co., “"w' 








+40) May “gu WYO gg ‘SSeWy ‘uoysog “yg AaMEH OY 


GRINDING 
MACHINE, 
FOR 
LIGHT WORK, 
TOOL GRIND- 
ING, ETC. 
TAKES EMERY 
OR CORUNDUM 
WHEEL TO 12 
IN. IN DIAM- 
ETER. 
34” ARBOR, 






| ABSENCE OF 


NARILY USED, 


AND 
PEDESTAL ON 
WHICH TO 

MOUNT 
ANY OF OUR 
SMALLER 


GRINDING MA- 


CHINES IN 


BENCH ORDI- 











PUMPING MACHINERY 
FOR ALL PURPOSES. 











FAPOLIS-IND 













FIRE PUMP A. bur LEX PUM 


SEND FOR CATALOGUE 
AND PRICES. 











HALL STEAM 
91 Liberty St., 





Boiler and 
Pump Combined. 


HALL DUPLEX STEAM PUMPS. 


Send for N New Cee. 


PUMP CO., 


New York. 








ils VOLKER | 












FR & FELTHOUSEN MFG. “ath 


MANUFACTURERS OF actors 
5 JUS Bh) DUPLEX STEAM PUMPS, Prices 
HEBIRD SP Uh tl AVIDCHANI LIS 18) Bik, LEAL { by 


A. Aller, New York; Walworth ( onstruction aud Supply Co., Boston 
Henry I. Snell, Philade Iphia; Thos. J. Be 
Kendall & Co., Toledo ; The George W Spdanoton Co., Cleveland 
Goulds & Austin, Chicago ; Kennedy & 
Denver, Col. ; 
Manistee, Mich.; Jas. Jenks, Detroit, Wickes Bros., East Saginaw 
—- oh Leitelt, Grand Ra yids; E. F. Osborne & C 0., St. Paul, Minn 
Rundl 
San Franc isco, Flynn ‘& Emric h, Baltimore; Forbes, Liddell & Co. 

Montgome ry, Ala ; Bailey & Le bby, Charleston, 8. C.: Pond Engineer 
ing Co., St. "Louis and Kansas ( ‘ity; O. BL G oodwin, Norfolk, Va 

Columbus Supply Co., Columbus, O.; C. 8. Leeds & Co., Minneapoli 

H. D. Coleman, New Orleans. 


Co., Cincinnati: Shaw 
: Pierce Machinery Co., 
Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 


2, Spence & Co., Milwaukee; Joshua Hendy Machine Works, 





HOWE, BROWN & CO., Limited, 


Manufacturers all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. 


ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURCH, PA. 


Chicago, |7! La Salle St. 





Bridgenort, Machine Tool Werks, 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








37 & 61 NCH BORING & TURNING MILLS, 
‘ATHES. SCREW MACHINES _THRRET MACHINES Re 





BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 
NEW YORK TRADE SCHOOLS, 
68TH STREET AND 1ST AVE, 





‘ANVAINOO 3 3NOLS NOINN 


To GAGE TOOL CoO., Vineland, N. J. 
DEAR Sirs :—I have used the Planes made by your Com- 
pany, and like them better than any Plane I have ever used, 
Yours Resp’y, JAMES DEKAY, 
Manager N. Y, T. Schools 
PuILA., Pa, April 5th, *88 
1G AGE TOOL CO., Vineland, N. J 
Your Plane is the most perfect Plane lever used. Lhave 
been in the business for 40 years and have never found its 


equal. I could have sold it for double what I paid for it 
©, R. PALMER, 715 N. Broad St. 


ASK DEALERS FOR THEM. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 1489 B’way, N.Y. 
Designer of hand, steam, power, and hydraulic jib cranes; 
square shaft, rope, hand and hydraulic traveling cranes. 
20 years best English experience 


[ron Foun . T. Shriver & Go., 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICACO 8ST LOUIS SAN FRAASCISCO 
































AMERI CAN 


We are now located } in our complete new Offices just erected to accommo- 
date our increasing business, and with improved facilities, are prepared to 
promptly furnish specifications and drawings for safe, economical, and thor- 
oughly first class steam plants of any capacity, and for any purpose. Corre- 
spondence solicited. 


HARRISON SAFETY BOILER 


Germantown Junction, 
“ Ss ’TEHAN 79 TH. EW Pu Be 
A VALUABLE BOOZ FOR EVERY STEAM USER O e a 


AND ENGINEER. 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 


12 


WORKS, 
Philadelphia, Pa. 








& 
Becton 
















Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 





Hand Drills, “ 
Boiler Shell Drills. | noulri‘tnd’hota'water nctte!titeere, * Ste8™ 
Light Dull Presse | BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





SEND FOR CATALOGUE 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of Dims preeeed and belt vor epdaced, 
Insurance not increased. No ASHES or CL 
Continuous fire the whole day. "Cannanaaas volicived. 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager. 


‘| ALDEN SPEARE’S SONS & C9., Boston, Mass. 
= Agents for Eas; ern part a New England. 


‘ HARRIS & “COWDERY, Ashtabula, Ohio, Agents for Ohio. 


The HOPES Line-Sleam Peed=Water Puride, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 


DRILLING MACHINES. 


ALL STYLES WITH 








Pat. July 5, 
1887. 











211 Race &t., - 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


For cuts and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts... Cincinnati, O. 


sarery VALVES | PATENT Sicchecunncs 
J. A. FAY & Cc CINCINNATI, 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOooD- “WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tevoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafiing, Pulleys, ete. 
= All of the highest stz andard of excel- 
fee lence. 


= W H. DOANE, Pres. —_D. L, LYON, Sec'y. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 











for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalugue 
free on application. 


peer Li ba ol" Pepey es 
hat Tstisbats suilaltaha 


(. §. STARRETT, 


Manufacturer of 


/ FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 


(Blut haaldulaladaiulaiulutPlaadadalutallud 


















































7 . Ue ee Size 10x34x 
tA ACH E oOo LS. » Hs eocpenkc al. Constructors 1% in. Com- 
Special or General, any size, for the manufacture of fe Electrical. \rchitects. pe te — ket 
Ordnance, Locomotive, Marine’ and Stationary Engines, , [RVR as! Mining Builders 00k. All 
Ships’ bol ilers, &e., supplied to many leading Firms in the a H -draulic Mechanics. practical prob- 
United States of America. % Lo i featine F Assayers. lems solved at 
Asquith’s Patent Radial Drills > in Ganitary. | nomists. ... (sight. Malled 
e105 © scie 8. 0) "e 
Unequaled by any in the World, Send specification of re- o Military. ot may nam 15 aa" 2 





quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England R. C. SMITH, No, l Broadway, N. ¥. 





MACHINIST 


DercEeMBER 20, 1888 








LATHE «xD A 


WITT CHU tt, rornerty Oneida Seam Engine & Foundry , ONEIDA, WY 


nufacturers of all kinds o 


ND DRILIEL 


Under Westcott’s Patent. 











: (| lj [ KS. Capacity Little Giant Improved. j 
No. 00 Perr: ee tee” ¥ inch. 
cates 0 to viet 
NOC ches . * Oto & * 
* ie 2 $B S| 
Seid for Catalogue, | *_** 








— 3 MACHINERY 










PRESSES, 
PUMPS, 
PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
EO FITTINGS, 
Vault Elevators, 





&. & 


~ 204-210 E, 43dSt., 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGGSON & PETTIS MFC. CO. 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION INDPT. CHUCKS. 





a 
Hh isweeT LA 








An entirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. 
dealers,or write to us. 


THE D.E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


Et hd 


Or Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or information, address 
the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


Chucks at your 














GRAPHITE 


PIPE JOINT 


GREASE 
FOR STEAM OR GAS PIPES, 
BOLTS, SCREWS, ETC. 


Far Better and Cheaper than Red Lead. 
Joseph Dixon Crucible Co., 


Manufacturers Peneils and raph e Specialties, 


JERSEY CITY 





\ 








IRWIN VEEDER, 
Expert and Solicitor of Patents. 
Six years’ practical experience in shops after receivin 
technical education and before entering the practios. 


Rooms 309- at, 225 Dearborn Street, Chicago. 
J. H,. RAYMOND, OF COUNSEL. 





SIMONDS ROLLING MACHINE CoO., 
MANUFACTUBERS OF ROLLED FORGED SPECIALTIES, 


ao NS STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
3-16 in. to 2 in, diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO.. Fitchbura. Mass. 


et |"! bh a a | 
Jcorrivaveicuton sypacuse.n.y 3 
teibitititi titi ti bitl J 
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SEND FOR CATALOGUE. 


ORCESTER MACHINE SCREW Co. 


Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ‘‘ NEW” Standard 


PUNCHES. 


; They will save you time and money. 
Manufacturers of Set, Cap 


and Machine Screws, Studs, etc. I. P. RICHARDS, PROVIDENCE, R.I. 


BAILEY S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is Kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Cap is readily removable, permitting free inspection. 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 
creasing sales. Also by the U. 8. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also railway master mechanics, as superior to any now in use, and 
filling all requirement: 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer, 


[Wr llustrated Pamphlets on Application. 233 West Street, New York City. 


















MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR —? 

COFFIN & LEICHTON, SYRACUSE, 


TRADE MARK. 


THE HORTON fess LATHE CHUCK 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK co, 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 





Write for Circular. 


All goods n-anufactured by us are guaranteed to give ratis- 
faction. Give them a trial on their merits. 








Springfield Glue aud Emery Wheel Co., springfield, Mass 








SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 
WORCESTER, MASS. 
UNIVERSAL RADIAL 


| _ RADIAL DRILLING MACHINES 


= “=. THREE DESIGNS. SIX SIZES: 
EMBODY ALL DESIRABLE FEATURES 








| a pRices¢450.208 UPWARD 
7 NERS DAL 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 








ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINGTON, DEL., U S.A. 














FRICTION 





“CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 








ing the 








ae? Sid 


‘PATENT PORTABLE CRANK PIN MACHINE. 


For turning off Crank Pins IN POSITION and 
while wheels are under the engine, keep- 


original centers of the Pin. 


PEDRICK & AYER, 


1025 HAMILTON ST., 


PHILADELPHIA, P44 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass, | 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering C huck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 













PAT'D JUNE 14 1887, 
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Eo and iesnen, Bond ante, Foot x Wri pright Drills 
and M achines. Agents, MA G, MAXWEL 
MOORE, 111 Liperty STREET, NEW YORK. . 





inane COMPLETE STEAM PUMP 
muni ©) | Gare) A’ oe OO aN 
DEMAND THIS, PUMP lL 

(©) mm @0)0) = ey OR WRITE 
Peeler TO US FOR PRICES: 
PaTENT 






Van DUZEN’S 


= VANDUZEN & TIFT. 


le] i a G —_e@— 


’P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Lathes, 


Planers, 
Drills, 


INCINNAT I 








’ TRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. Slotters, 


THE NATIONAL PIPE BENDING CO., Etc. 
82 River Street, NEW HAVEN, CONN. NEW HAVEN MANUFAC’G cO., 


New Haven, Conn. 
Q, BEVEL GEARS, | SoTDERIN 


Steel 
¢ For particulars and estimates apply to may be done without ad U ST 
HUGO BILGRAM, causing LVS 
Machinist, by using our Non-Corrosive Soldering Fluid. 
juccessor to 
Sample Bottle, prepaid, for 10 cents 
R R BROS. 
won REHME jee, Pa. FOR SALE BY ALL DEALERS. 


FLECTRIC PERFORATED STERLING ELLIOTT, NEWTON, MASS. 
LEATHER BELTING ! MCMAHON & COMPANY, 


MANUFACTURERS OF 











Iron and 



















Prevents 
AIR Gaiters ¢ 
Cushions, Machinists’ Tools, 
AND 
parent Patent Friction Pulleys, 





Water St., Corner Ledge, 
WORCESTER, ° 


Pat. May 24th, 1888. DYNAMOS 
CHAS. A. SCHIEREN & CO., 


(MANUFACTURERS.) 
CHICAGO. PHILA. NEW YORK. BOSTON. 


MASS. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 











Chicago Office, 41 South Canal St., Chicago, Ill 


W. C. YOUNG & CO., Maisie 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


L. W. Pond Machine Go. 


Manufacturers of and 
Dealers in 


Iron Working Machinery. : 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 























MINN CARY & MOEN CO.) 

















MAC HIN Ist 13 


D, SAUNDERS’ SOMs 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


= = — ,.” Steam and Gas Fitters’ Hand Tools. 
SEND FOR CIRCULAR. YONKERS, N. Y. 
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PUFFALO FORGE co. 
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Cincinnati Centennial Exposition, 
To the Committee on Rules, Jurors and Awards 
GENTLEMEN : 
We, your Committee appointed to make examination of Class 6, 
Group 41, have performed that duty and tind as follows : 


PLANING MACHINE. TueEG. .i. Gray Co., Cincinnati, O. 


This machine has no competition. We can say of it, however, 
that it approaches nearer to mechanical perfection than any planer 
we have ever examined. Asit bas been awarded a Gold Medal at a 
former Exposition (Cincinnati,) and 
as the higbest award we could make 
under the rules would be a Silver 
Medal, we do not wish to detract = 
from its Golden Record, and there- ¥ 
fore make no award. 


“ONY 


@ > (O28 CuPOLAS, FORGES. FuRNAces &C. 
EXHAUSTERS. M FANS 
Lo™. TOMERS SWENTILATING WHEELS. {C 








wesw 6 AQ 
















D. D. MARTIN, ) 
Wo. Corry, Jurors. 
M. L. ANDREW. | 





The Board of Commissioners have 
awarded a Silver Medal. 


> STANDARD TOOL CO, 


ATHOL, MASS., 


MANUFACTURERS OF 
The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Un'versal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protrac tors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 
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PUMPS OF EVERY 
DESCRIPTION. 


U. BAIRD MACHINERY CO. 


PITTSBURCH, PA. 


Machinists’ 
TOOLS and 
SUPPLIES. 


Pattern 








WILLIAM BARKER & (6O., 


Manufacturers ot 
Iron and Brass 
Working 


MACHINERY 


; 140 & 142 £, Sixth St., 













Send for 





Makers , circulars and $148 3, Sst 
TOOLS. prices. Near Culvert, 
Boiler CINCINNATI, 0. 





Makers’ | american Standard Gauge & Tool Works, Wilmingion, Del. 
TOOLS. Makers of Implements for Standard Measurements. 
Sturtevant 
Blowers and 
Ex baust Fans, 


= The Almond Coupling 


XN A NEW quarter turn 


motion to replace 


| ai GAGE MACHINE WORKS, 


T. R. ALMOND, MFR., 
89 and 86 Washington Street, Wat erford, N.Y. 
BROOKLYN, N. Y. 








Use. Flat Bar Gauge. 









JAS. A. TAYLOR & CO 


Crescent Gauge. 





NoiIsSLESss. 
m 





Manuf’r r’ s of 


a * FOX TURRET 





































; Ll oa | Speed Lathes 
WN Brass Finishers 
TOOLS, 











DELAFILIELD’S PAT. SAW CLAMP 
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DANA AA AAA 
o8 2 With Saw for Cutting Metals. Saves all the broken hack saw 
8 ls blades. In use over two years, in all parts of the country 
9 = The new Clamps have the edges beveled that hold the saw. 
‘ c 0D Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each. 
4 70c. per doz; 1 in. wide, Stubs, 35c. each. Fre 22 by mail. 
i g NOROTON MFG. WORKS, NOROTON, CONN. 
‘ 
25 WUUD-WORKING MAGHINEN! 
<z For Planing Mills, Furni- 
mo ture, (hair and Cabinet 
Factories, Cabinet Works 
uw a and General Wood-Work 
r ing. Send Stamy for 1) 





lustrated Cataiugue to 








Rollstone Machine Co. 
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Worcester, 
Mass. 









45 WATER ST., 
Pisehbury, Masa. 
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WILLIAM SELLERS & Co., Incorporated. 
PHILADELPHIA, PA, 


BUILDERS OF 


MACHINETOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
‘matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE, 


Traveling Cranes and Hand or Power Swing 





THE LONG ALS mw 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
® Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


fms, Punches and Shears, 
A OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, ‘ 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 











All GENUINE 
INGOTS & A BRU FACTURES 
BEAR 


REG TRADE MARKS. 


im ) 
Dheupher hor buonge 





THe Beckett Founpry & Macuine Co. 


S. A. Beckett, President. ARLINGTON, N. J. F, A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL MFC. CO. 
IRON FOUNDERS AND MACHINISTS 


MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capcity, we are prepared to contract for 
regular supply of Machinery Castings. 


=) CORLISS THE LANE & BODLEY CO. 


1+ HIGH PRESSURE, CONDENSING and 


2, COMPOUND 


se CORLISS ENGINES 


7° STEAM OUTFITS 


EAST SIDE JOHN, Corner WATER ST. 
— CINCINNATI, O. 








THE LANE & BODLEY Co. 





THE H . 
BROWNELL pene hen epee 
simp ae »e se oO 
ANTI-FRICTION clamps, he om cl amping work to vari- 
' ous machines. Does away with lumber 
Se or Thrust Bearin yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
FOR culars and prices. 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 

G. L. BROWNELL, 

WORCESTER, MASS. 


Correspondence Solicited. 


MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


ENERGY M’F’G CO., 


1116 & 1123 S. 15th STREET, - PHILA., PA. 
FINE TAPS AND DIES. 


paliiys BSSSEBENESSS 
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0444444455. 





LIGHTNING AND GREEN RIVER SCREW PLATES, 


Bolt Cutters, Hand and Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters and Other 
Labor-Saving Tools. Send for Price L ist. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


SIMPSON’S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 

Also Keystone Feed-Wate? 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 
MACHINE WORKS, 


FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y. 

















SMOOTH ° 
INSIDE & OUT. 





[Hamilton 


OHIO. 












BEMENT, MILES & CO. 


PHIL | sansa. PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


RICE AUTOMATIC cuT- OFF ENGINE. 


Self-Contained, Sensitive Governor, 
Balanced Valve. High Speed 
“et Stationary Oilers. Best Econo) 1, 
















Rete > 2 
or | 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO. 


BUFFALO, N. Ye 


ACME MACHINERY CO. 


f | CLEVELAND, OHIO. 
We, iw Manufacturers of **ACME’’ 


SS Single & Double Automatic Boltcutters, 
, Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. —— 











. AUG, 25 





DROP 


FORGINGS. 


——_0———_- 


JWYMAN & GORDON, 


Worcester, Mass. 








From 1-4 TO 15,090 Ibs. WEIGHT. 


SEND FOR PRICES. 
True to pattern, sound, solid, free from blow-holes and of 
equaled strength. 
Stronger and more durable than iron forgings in any positic: 
for any service whatever. 


cp E L 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this stv! 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, ete., for Locomotives. 
STEEL CASTINGS of eve ry descripti 
Send for Circulars and pric es to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa. 


ae Va eed 


[PUNCHING © SHEARING MACHINERY 


Iw BOILER MAKERS ROLLS. $e: 
} New Doty Manuracurwe ©. 
* Wifenfin. | 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 
Highest Award SILV —_ os DAL 


DIPL Om A 


=] AT FRANKLIN INSTITUTE NOVELTY EXHI) 
TION, PHILADELPHIA 
































We are operating the finest and most suces 
Electric Light. Stations in the world "a chang 
speed not exceeding one per cent eueres 
running light ani kc rade a. Send fi or catalog 

New York Office, Fleming A “was Vi D \ 


New England Office, John Pe Jr. kK 

St., Boston. Baltimore Office, ieee K C arey & 
Fro., 35 Light St., Baltimore. 

OUR 


sew GATALOGUE OF TOOLS 


And Supplies cont free to any address on receipt of 
‘ents in stamps (for postage.) 


$4 | Chas. A. Strelinger & Co., Ave” Detroit, Mich, 


Beach 
sw KORTING GAS 


Boston, 
=e Mass. 

l to +89 Horse Power. 

The Kortii 


The Park Injector, 
Gas Engi 





co. 





®EEO TO BOILER 


OVERF' OW 





EJECTORS anp JET APPARATUS. 


HARLES MiRRAY=< 
Deg iscraven a: veo 




















OSGOOD DREDGE C0., Albany, N. ¥. 


RALPH R. OSGOOD, Pres. JAMES H, BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 
REDGES, ERRICKS, 


ITCHING 
EXCAVATORS, MACHINES, ETC., ETC. 


OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 


1 Su ee x 6ft. Size‘ 

1 30x25 'x 8 ft. Size “gi 

1 30''x2 25! ‘x10 ft. Size ‘*Cc,” 

1 36"x30"" x 8ft. Size *D.” 

1 36''x30'’x10 ft. Size“ D.” 

1 48’'x36''x10 ft. Size“ B.” 

1 48''x36''x14 ft. Size “EK.” 

1 48 ’x48"’x12 tt. Size “ EB. 1.” 
1 48’’x48"x14 ft. size “EK, 1.” 


WRITE FOR PRICES, PHOTOTYPES, Ete. 


Detrick & Harvey,| 


BALTIMORE, MD. 











Combined Sti am Excavator aad De rrick Car, 





SSANN ST # NEW YORK: 7 oer up 
1ts merits al 
The RIGHARDS a OIL ENGINE. under full gua 


antee to eve) 
purchaser. 
OVER 125 IN Us 
IN N.Y, CITY. 
CATALOGUES: 
APPLICATION. 


KORTIMG Gi 


Started in- 
stantly with g 
a match, 






NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 
Petroleum or 
Kerosene. 








=| Cheaper than 








2 TNGINE Cl 


LIMITED. 
429, 431 & 433 Greenwich Street 


Cor. Laight Street NEW YORK CITY 


all others 





BINGHAMTON HYDRAULIC POWER CO. 


= : = i Li “k, 





DeEceMBER 20, 1888 
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DECEMBER 


20, 1888 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


. in Steam Consumption and superior regulation guar 
= anteed. 


AMERICAN 


25, to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 


Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practical 
oe Engine Construction and performance, free by 
mail 



























301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Il: 

SHLES AGENTS : ow. Li! “SIMPSON, 18 CORTLANDT STREET, N, Y. t ROBINSON & CARY, St Paul, Minn. , 
KENSINGTON ENCINE WORKS, 
Sole Licensees and Manufacturers for New Jersey (South o7 Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


LIMITED, PHILADELPHIA. 





BLESSINGS TVENEWABLE-SEAT GLOEE, 


STHAIGHTWAY and CHECK VALVES 


SEWER 
con? on 18 


MACHINIST 


















? SOA URES. 
c "IMPROVED 


Russ, } lane 


STEAM. ENGINES a 


uvane™ (Oe Z | 


a apr TAKE NES CRE 











PLAN\?S Ss 








commonly used in first-class 


These valves are equally 
pressure. 
We also manufacture Blessi 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 


place by the use of a special wrench furnished with each valve. 


Water Circulator aud Purifier; and Pump Governor. 
SEND FOR C 


ALBANY STEAM TRAP CO., Albany, N. Y. 


valves. The seats are simply screwed 1 


applicable to steam, water, or other fluid 






ng’s Albany Steam Traps, 


IRCULAR. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


‘3d & Walnut Streets, 130 Washington Street 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
‘Otto’? Gas Engines. 

VERTICAL 
= **Otto’’ Gas Engines. 
~ TWIN CYLINDER 
“Otto”? Gas Engines. 
_¢; COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 

COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work 


"Mee" [NVENTIONS 








ESTED IN 
And Care for Facts About 


Send for PAMPHLET 
PA TEN 7, No. 2, for MECHANICS 
9 AND INVENTORS. 


J.B. CHAMBERLAIN, 500 Fifth St., Washington. D.C. 


JOHN McLARE N. 


——BUILDER OF ——"— 


CORLISS 
Engines, 


= AIR 
ae. COMpressors 


and 
BOILERS. 
HOBOKEN, N. J- 


WENTY YEARS WITH THE INDICATOR. ” 


[Pray.] Vols. land 2 (one volume.) Seventh 

thousand. Large &vo, 285 pp., many illustra 
tions. Price $2.50. JoHN Witey & Sons, 15 Astor 
Place, New York. 


WESTON ENCINE CO. 


PAINTED POST, N. Y. 
THE 
















CORRECT IN 
Design, 
Workmanship 


and Price. 
5 to 75 H. P. 








Russell & Co. 


MASSILLON, OBIO, 


BUILDEKS OF 


AvTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
SEND FOR CATALOGU t. 





FOR SALE CH EAP 


Fly Wheel Pulley 18ft. Dia., 46” Face, 11’ 
Bore, made in 8 Segments. Weight 32,000 
lbs. In First Class Condition. 


Webster, Camp & Lane Machine Co., 


AKRON, OHIO. 


MACHINERY (HAM. 


Brides port, 





is in.x42in,. Plane r. 
22in.x4-5 and 6 ft. Powell, 

24in.x6 ft. in Powell, : 
* each ase rton, Powell & H. & P. new 


Oin, x8ft. 
Sin. xl2ft, 
\2in. x5 1-2 fr. Engine Lathe, 8. “Ml & now, 
12 in:x6 fi, Young, s 
sin.xo ft. = Ames, 
l4in.x6 ft. 2 Blaisdell, 
14 in. x7 ft. = Bog art, 
fin.x6 ft rap Bed, .M. & Co 
din. x6 and & ft. sis Porter, 
Sin x6 and sft Blaisdell, 
6-20 in. x6-8-10 & 12 ft. Bridgeport, 
Sin. x8-10-12 ft. - Different Makes, 
(in. x8-10-14ft. Different Makes, 
Vin, an, Jongtn Be d - Bridgeport, ’ 
2in. x12 Niles, heavy, good, 
ia netoig& 1412 Br dgeport, new 
Hin xl? ft Ww right, “ 
4in.x14 & 20 ft. Ames, 
Sin, x14-16 & 1st. Er ngine Lathes, T. &S 
Qin. Drill davis, 
}-23 25 28 inch Drills Ble mege il, 
25 28 32 inch st 
ft. Arm Universal Radial Dill, 
abinet Turret Lathe, Lodge, Davis & Co. 
No.5 Se rew Mac +hine, Jones, Lamson & Co, 
No.2 4 Brown & Sharpe. 6 
No, 2 Garvin Hand Mille or, Al 
No. 5 Brainard Al. 
Line oln Pattern, good order, 


No. tand 3 Universal “Miller, Brown & Sharpe, new 
N« 2 and 5 Plain “ ” 
No ’ 1 Universal Grinde or, 

VN». 3 Surface Grinder, . si Al. 


Cold Rolled Shafting in Stock, Send 


for list. Write for what is wanted, 


£. P. BULLARD, 


52 COLLEGE PLACE & 72 WARREN StT., 


NEW YORK. 


‘‘land 25 Purchase St., 


ATTENTION 
NEW ENGLAND 
BUYERS. 


We have opened at 23 


Boston, a depot for the exhi- 
bition and sale of our Improved 


Engine Lathes, Shapers, Drill 
Presses and Brass Working 


Machine Tools, &c. We make 
a feature of Complete En- 
gine Lathes, without charge 
for extra attachments. 

Call and examine them. 
Cuts, with full descriptions, free. 


LODGE, DAVIS & CO. 


23 & 25 Purchase St., 
BOSTON. 
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TUBULAR BOILERS. 











Eclipse Cons Ensine 


NON-CONDENSING, 
CONDENSING COMPOUND. 


40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chica » 
WESTERN ACEN 











| A GENUINE 


~ FAK COMPANY, Buuliers, 


WAYNESBORO, PA, 


mit 


“CORLISS.” 








PAYNE HIGH GPEED (CORLISS a 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








it ing 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS 


ELMIRA. WM. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 


Boston, Mass. 


Pio S. Canal St., Chicago, Il. 





The characteristics of these Engines are Beauty 


CHARLES R. 


NEW YORK SELLINC OFFICE, 


required, Economy of Fuel, Perfection o 


VINCENT 


BALL Al AUTOMATIC CUT- OFF ENGINES, 


ERIE, 


of Design, Guperice Finish, Limited Feet in Space 


PA. 


Regulation. 


& CO., 


15 CORTLANDT STREET. 





STEARNS MFG CO. 





ENGINES ae to 400 Rote ie 


Boilers of Steel and Iron supplied to the 
@ trade or the user Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


RNING MILLS - 4 =: 





BORING AND 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y 


: i 
f ae 
iN 


Hig 
Ha 
es | 
rol B 
OE 
td 
| 
ilk 
a 
Haw 
iE 
= 
— 
oe 
Hi} | 
q 





The Best Engine in America for Heavy Work. 








WORKS, Cincinnati, Ohio. 


See Advertisement, Page 16. 


WILLIAM TOD & CO., 


Youngstown, Ohio, 








SECOND-HAND 


Iron Working: Machinery. 


hand, 





A very large stock on 
most of the 
way of trade for 


machines taken in 


new machinery. 





Some of these machines are 


practically as good as new. 


Send for Second-Hand List. 


HILL, CLARKE & C0. 


156 Oliver St., 


MASS. 








BOSTON, 




























AMER ICAN 


BROWN & SHARPE MFG. CO, 


Providence, R. I., Manufacturers of 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patented August 4th, 1885. 

With this Machine from two to four times as much work 
can be accomplished in a givem time as can be done upon an 
Engine Lathe, and in a much superior manner, the work 
being more e asily trued and fastened in place than upon any 
machine having a horizontal spindle, and the different tools 
in the turret-head easily brought into operation in suc- 
cession, while, from the perpendicular position of the same, 
the chips fall through the center of spindle of revolving tz able 
to the floor, causing no trouble by clogging of reamers, &c 

it has the Capacity to take a pulley 36 in. diam., 16 in. 
face, and hub of 12 in. in length, oan to bore a 4-in. hole in 
same, making two or three cuts, and finish by reaming, with- 
out removing the tools or work. 

he Revolving Table is driven by a 5-step cone for 3 
in. belt, and geared 6 tol. Steps of cone so graded as to make 
cutting speed uniform for 5 different diameters of holes, 

The Turret has 4 holes | 3-4 in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward mo- 
tion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly c hange dfrom 
the finest ever needed to the coarsest required, it has quiek 
return by hand, and is counterbalanced by a weight inside 
of column. 

Weight, 4,400 Ibs. 


ILLUSTRATED CATALOGUE MAILED ON APPLICATION. 


= WESTERN AGENT, S. A. SMITH, 


= = 23 South Canal St., Chicago, Ill. 


NILES TOOL WORKS, 


| Hamilton, Ohio. 


MACHINE 
TOOLS 


=) OF EVERY VARIETY. 


CHICAGO, 
96 Lake Street. 


















NEW YORK, 
96 Liberty Street, 


PHILADELPHIA, 
405 Arch Street, 





E & TOWNE MFG CO, 
_ STAMFORD <ONN SS 
EW YORI CHICAGO. PHILA. BOSTON = 


IMITATION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 

by unprincipled parties placing imitations on the market. 
JENKINS BROS., 71 John Street, N. Y.; 105 Milk Street, Boston; 








21 North Fifth Street, Phila.; 54 Dearborn Street, Chicago 


SHAPERS, ENGINE LATHES AND DRILLS. 


LoDeE, DAVIS & C0,, CINCINNATI, oa. 








=} 20 ine hvu pright Drills. 5 ine h Back Geared, 
} 24 inc 
i «8, BL and 40 inch Power Feed Drills. 
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SHAPERS, 8’, 10”, 15”, 20’, 26, 32” Stroke, 4 
ENGINE LATHES, 17,19", 21, 247,27", and38"’. 
(See advertisement, page 15.) 


GOULD & EBERHARDT,|E. E. GARVIN & CO., 


Near Market St. Depot, 139 & 141 Centre St., New York, 
NEWARK,N.J. MANUFACTURERS OF 


EBERHARDT'S MACHINISTS’ TOOLS, 


PATENT INCLUDING 


DRILL PRESS. MILLING MACHINES, 


So 
——" 
15 Inch Crank Shaper 



















Drill 
Presses, 


ne re| Hand 
sinhasebi oa TS Lathes, 


GEAR CUTTER. dt. 


Send for 
Catalogue, 
Sizes, 18"’, 25’’, 36” 


’ 


50’, 60’, 84”. 





GEAR AND RACK CUTTING TO ORDER WOOD PLANER. 





MACHINIST 


Derocemprr 20, 1888 
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WHITNEY CO., 


HARTFORD, CONN., 
Have reduced the Seiling Prices 


—OF— 


+ Hahie Serew Tans & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 


100 W. Washington St., Chicago, ls. 





THE BILLINGS & SPENCER CO," 





Drop Forged of Bar Steel. 


Three Sizes, 


DROP FORGINGS OF EVERY DESCRIPTION. 





——MANUFACTURERS OF— 


BILLINGS’ scuncs 





WRENCHES, 


A Full Line in Stock. 





WARNER & SWASEY,|| “on™ 


ee | 





GLOB VALVB OHUVUOEZ. 


Brass WorKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 


< 





MANUFACTURER OF 


NGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 


Cuts, Photographs and Prices furnished 


GEO. W. FIFIELD. 
“| Lowell, Mass., U. 





Gear Wheels and Gear Catting.—I make ¢ to 
order, or cut teeth on g blanks sent to me. Of all wo ly of 
al! sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with pestess planed teeth. Hand Book on 
g, $1. Facilities come ete. Terms reasonable. Send for cat. 

GEo. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub. 
stantial tool, made for service, has 
steei shafts ‘and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, ‘are made by 
special machivery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key-Seat Ma- 
chines and Sin, Drills. Send for Photo. 
= and Catalogue. 


=v. P, DAVIS, North Bloomfeld. N. Y. 











REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New Yor! 
city on the line of the Central Railroad of N.J., and 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron ; 
ample and convenient wash rooms for the men ; fire 
proof two story patrern storage; blacksmith :hoyp 
engine and boiler houses. These buildings are d 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The w hole 
plant is supplied with the incandescent system o 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serv: 
every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

our tools are expressly designed for th: 
economical manufacture of heavy machinery fv 
railroad and general machine shop equipment, fron 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. Ciiy, 
NEW SHOPS, Plainfield, N. J. 








a. M. ALLE 
W. B. FRANKLIN, Vicre-PrResipENT 


N, PRESIDENT. 


J. B. Prerce, SECRETARY. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


y.wrKrs co., TWIST DRILL GAUGE. 


ine Machinists’ Tools, -E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, 0, 
See advertisement, page 13, 








STEEL CASTINGS, 


PRATT & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°° Erc'“** DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORK. 





J.M.CARPENTER & 





PAWTUCKET.R. 1. 





Manufacturer 


PISA 2) - 
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